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APPENDIX  A  -  DATA  REQUEST 


This  appendix  contains  the  data  request  which  was  mailed  to  153  indi¬ 
viduals  in  various  manufacturing  companies  and  divisions.  The  criteria  for 
selecting  the  addresses  were  that  each  Army  missile  prime  contractor  should 
receive  a  data  request  and  individuals  known  to  be  knowledgeable  in  the  sub¬ 
ject  matter  should  also  be  solicited  for  information.  Individuals  meeting 
these  criteria  were  identified  from  a  variety  of  sources:  a  list  of  parti¬ 
cipants  in  the  Army's  Missile  Manufacturing  Technology  Conference;  attendance 
lists  for  CAM-I's  meetings  on  process  planning  and  the  Air  Force's  meetings 
on  AFCAM  and  I-CAM;  lists  of  respondees  for  similar  surveys;  and,  individuals 
suggested  by  UTRC,  IITRI  staff  and  other  people  contacted  during  the  project. 

A  breakdown  of  the  mailing  by  industry  type  is  as  follows: 

Missile  Prime  Contractors  10 

Missile  Subcontractors  4 

Other  Aerospace  Companies  37 

Other  Types  of  Manufacturers  102 

153 

The  data  request  consists  of  three  major  sections.  The  first  section 
describes  the  purpose  of  the  project,  explains  the  function  of  the  data  re¬ 
quest  and  provides  definitions  of  process  planning  and  other  terminology 
needed  to  complete  the  form.  The  second  section  requests  information  which 
characterizes  the  company,  its  process  planning  methods,  and  other  relevant 
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parameters  --  company  size,  type  of  products,  product  similarity,  batch 
sizes,  current  usage  of  computers  in  process  planning,  process  planning 
costs,  machinery  costs,  tooling  costs,  etc.  In  the  third  section,  three 
levels  of  process  planning  automation  are  described,  and  each  addressee  was 
asked  to  estimate  their  benefits,  implementation  costs,  operation  and  main¬ 
tenance  costs,  and  obstacles  to  implementation  for  each  level  of  planning 
automation.  Also  included  with  each  data  request  was  a  reDrint  of  an  article 
from  N/C  Commline  (Vol.  5,  No.  3,  June/July,  1976)  which  contained  a  descrip¬ 
tion  of  UTRC’s  approach  to  computer  aided  process  planning. 

Responses  to  the  data  request  served  as  the  major  source  of  information 
for  the  cost/benefit  analysis  contained  in  Volume  I  of  this  report.  Twenty- 
one  responses  were  received,  although  all  were  not  completely  filled  out. 

This  represents  a  response  rate  of  13.7%,  an  unusually  high  number  for  a  sur¬ 
vey  of  this  type  and  breadth. 

The  data  request  is  presented  on  the  following  pages  and  the  responses 


are  presented  in  Appendix  B. 


IIT  Rece.ncti  li >:.t it< .it: 

lOWest  35  Stioi’t  Chicago .  Illinois  6061 1> 
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COMPUTER  AIDED  PROCESS  PLANNING 
OF  MACHINED  PARTS 


IIT  Research  Institute  is  attempting  to  identify  the  potential  impact  of 
computer  aided  production  process  planning  for  discrete  machined  parts  and 
to  perform  cost  benefit  analyses  of  various  degrees  of  process  planning 
automation.  Hopefully,  one  of  the  outcomes  of  this  study  will  be  an  indi¬ 
cation  of  the  direction  and  degree  to  which  the  development  of  computer  aids 
should  be  supported. 

This  study  is  sponsored  by  the  U.S.  Army  Missile  Command  and  is  part  of  a 
larger  project  to  develop  and  demonstrate  a  prototype  computer  aided  process 
planning  system.  The  development  and  demonstration  of  the  prototype  system 
is  being  done  by  United  Technologies  Research  Center,  East  Hartford,  Connecticut. 
A  brief  description  of  United  Technologies'  approach  to  computer  aided  process 
planning  is  contained  in  the  enclosed  article  reprinted  from  N/C  Commline. 

We  are  asking  you  to  help  us  in  this  endeavor  by  describing  in  general  terms 
your  products  and  facilities,  your  current  process  planning  procedures  and 
your  estimate  of  the  impact  computer  aided  process  planning  has  or  would  have 
on  your  operation. 

In  order  to  complete  our  study  withir.  the  allotted  time,  we  request  that  you 
complete  the  attached  form  and  return  it  by  September  3,  1976.  The  results 
of  the  study  will  be  provided  to  those  individuals  who  submit  data. 

We  will  consider  all  data  proprietary  and  will  summarize  or  consolidate  the 
information  so  that  the  source  of  specific  items  cannot  be  identified.  We 
appreciate  your  assistance  and  welcome  any  information  which  you  can  give  us. 
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INTRODUCTION 


This  form  is  broken  into  two  sections.  In  the  first  section  we  are  request¬ 
ing  information  which  will  enable  us  to  quantify  the  costs  of  process  planning 
for  discrete  machined  parts,  to  assess  the  current  usage  of  computer  aids  in 
process  planning,  and  to  analyze  the  factors  which  may  impact  whether  or  not 
a  company  would  implement  a  computer  aided  process  planning  system.  In  the 
second  section  we  have  described  several  hypothetical  computer  aided  process 
planning  systems  and  are  requesting  that  you  estimate  the  imoact  these  systems 
would  have  on  your  company. 

However,  before  proceeding  further,  it  is  necessary  to  provide  you  with  several 
definitions  so  that  you  have  an  understanding  of  what  we  mean  when  we  use 
terms  like  "machined  parts"  and  "process  planning". 

MACHINED  PARTS :  For  the  purposes  of  this  study,  machined  parts  are  defined 
as  those  parts  for  which  the  primary  manufacturing  operations  include  milling, 
turning,  boring,  drilling,  grinding,  bobbing,  etc.  Machined  parts  do  not  in¬ 
clude  chose  parts  for  which  the  primary  manufacturing  operations  are  stamping, 
forming,  welding,  etc.,  nor  does  it  include  assemblies. 

CYLINDRICAL  MACHINED  PARTS :  For  the  purposes  of  this  study,  cylindrical 
machined  parts  are  those  for  which  the  major  features  of  the  part  are  symmetri¬ 
cal  about  an  axis  of  rotation  and  the  primary  manufacturing  operations  are 
turning,  boring,  etc.  Examples  of  cylindrical  machined  parts  include  shafts, 
sleeves,  pistons,  etc. 

NON-CYLINDRICAL  MACHINED  PARTS:  For  the  purposes  of  this  study,  non-cylindrical 
machined  parts  are  those  for  which  the  major  features  of  the  part  are  not  sym¬ 
metrical  about  an  axis  of  rotation.  Examples  of  non-cylindrical  machined  parts 
Include  engine  blocks,  pump  housings,  etc. 

PROCESS  PLANNING:  Process  planning  is  basically  the  conversion  of  part  design 
information  into  the  "how-to"  information  needed  to  manufacture  the  part.  The 
inputs,  outputs,  and  major  functions  of  process  planning  are  shown  ir.  Figure  1. 

The  process  planner  starts  with  information  about  the  part  design,  the  quantity 
of  the  part  to  be  produced  and  the  starting  material  the  part  will  be  made 
from.  The  process  planner  then  performs  the  following  types  of  tasks: 

•  Determination  of  operations  and  sequences. 

•  Selection  of  machines  and  equipment  needed  to 
perform  the  operations. 

•  Selection  cf  appropriate  tools,  gages,  and  fixtures. 

•  Determination  of  processing  parameters  (speeds,  feeds, 
cutter  paths,  etc.)  for  each  operation. 
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PUTS  PROCESS  PLANNING  OUTPUTS 


•  Determination  of  time  standards. 

•  Analysis  of  tolerances. 

•  Preparation  of  routing  sheets  which  summarize 
the  operations  to  be  performed,  the  times  re¬ 
quired  for  each  operation  and  the  tooling  and 
equipment  needed. 

•  Preparation  of  detailed  operation  sheets  which 
describe  each  operation,  including  sketches  of 
the  workpiece,  identification  of  tools,  fixtures, 
etc.,  tool  layout  and  parts  clamping,  speeds  and 
feeds,  and  special  instructions  for  inspection, 
cleaning,  etc. 

•  Preparation  of  tool  orders  for  jigs,  fixtures, 
gages,  etc.,  which  need  to  be  fabricated  or 
purchases. 

Process  planning,  as  we  have  defined  it,  does  not  include  production  scheduling, 
tool  design.  NC  part  programming  or  plant  layout. 

We  recognize  that  our  definition  of  process  planning  may  not  coincide  with  yours 
and  that  several  of  the  tasks  mentioned  above  may  be  performed  by  people  who 
are  not  called  "process  planners".  However,  it  was  necessary  to  draw  a  bound¬ 
ary  around  process  planning  so  that  there  will  be  some  uniformin'  in  the  re¬ 
sponses  we  receive. 

Please  read  each  question  carefully  before  answering  it.  We  realize  that  some 
of  the  information  we  are  requesting  will  not  be  readily  available.  If  you 
are  unable  to  obtain  the  information  we  ask  that  you  give  us  the  best  esti¬ 
mate  that  you  can. 

Occasionally  companies  have  data  available  which  do  not  fit  the  categories  as 
we  have  defined  them  or  which  relate  to  production  process  planning  in  other 
areas  (sheet  metal  fabrication,  for  example).  In  these  cases,  we  would  appre¬ 
ciate  any  data  you  could  provide  us  regardless  of  form. 

If  you  have  any  questions  or  need  additional  information,  please  feel  free  to 
call  (collect)  Dr.  Hunter  Shu  (312/567-4615)  or  Mr.  Jack  Kornfeld  (312/567-4635) 
at  IITRI . 


SECTION  I  -  GENERAL  INFORMATION 


What  types  of  products  are  manufactured  at  your  location; 


Please  estimate  the  total  number  of  employees  at  your  location. 


What  is  the  approximate  dollar  value  of  products  shipped  from  your 
plant  annually? 


What  percentage  of  that  value  would  you  estimate  represents  cylindrical 
and  non-cylindrical  machined  parts  (even  if  they  were  part  of  an  assembly 
or  finished  product)? 

Cylindrical  Machined  Parts  _ % 

Non-Cylindrical  Machined  Parts  _ % 

If  you  purchase  machined  parts  from  outside  sources,  what  would  you 
estimate  are  the  annual  dollar  values  of  your  purchases? 

Cylindrical  Machined  Parts  S _ 

Non-Cylindrical  Machined  Parts  $ _ 

Approximately  how  many  different  machined  parts  are  manufactured  in 
your  plant  each  year?  (By  "different",  we  mean  different  part  numbers 
rather  than  serial  numbers  or  total  volume). 

Cylindrical  Machined  Parts  _ # 

Non-Cylindrical  Machined  Parts  _ 11 

Approximately  how  many  new  machined  parts  (new  part  numbers)  are  intro¬ 
duced  into  your  plant  each  year? 

Cylindrical  Machined  Parts  _ II 


Non-Cylindrical  Machined  Parts  _ ft 

What  is  the  approximate  total  volume  of  machined  parts  manufactured  in 
your  plant  each  year? 

Cylindrical  Machined  Parts  _ ft 

Ncn-Cyl indrical  Machined  Parts  _ ft 


-1 

.  .  i 

1 

■■■■■  :  ••••." 


9.  Considering  the  total  number  of  batches  or  production  runs  you  make 
each  year  for  machined  parts,  what  percentage  are  batches  of  less 
than  100  units,  batches  of  100-1000  units,  and  batches  of  over  1000  units. 


Cylindrical 
Machined  Parts 

Non-Cylindrical 
Machined  Parts 

Batch  Size 

| 

1-100 

% 

%  i 

100-1000 

/o  |  /o 

over  1000 

%  !  % 

i 

100% 

100% 

10. 


Considering  the  number  of  batches  made  for  each  machined  part  during 
a  year,  what  percentage  of  the  parts  only  have  1  batch  made  per  year, 
2  to  10  batches,  and  over  10  batches? 


No.  of  Batches/Year 


1 

2-10 
Over  10 


Cylindrical 
Machined  Parts 


100% 


\  Non-Cylindrical  j 
|  Machined  Parts 


100% 


11.  Please  estimate  the  percentage  of  machined  parts  manufactured  in  your 
plant  which  have  less  than  10  operation  numbers  per  process  plan,  10 
to  25  operation  numbers,  and  more  than  25  operation  numbers. 


Cylindrical  ] 

Non-Cylindrical 

Machined  Parts 

Machined  Parts 

No.  of  Operations 

. 

1-10 

% 

% 

10-25 

9/ 

/o 

% 

more  than  25 

/o 

9/ 

/n 

1007.. 

100% 
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33.  Assuming  that  reliable  software,  good  user  documentation,  and  a 
training  source  were  available  for  the  system,  please  estimate 
what  you  feel  would  be  realistic  costs  and  times  if  your  company 
installed  and  maintained  such  a  system  fer  machined  parts.  (You 
may  attach  additional  sheecs  containing  assumptions  and  calcula¬ 


tions  if  you  like.) 


System  Implementation: 

•  Hardware  (if  necessary) 

4  Establish  initial  data  files 

•  Train  personnel 

•  Test  system 

•  Other  (Please  specify)  _ 


34.  Please  list  what  you  feel  would  be  major  obstacles  to  implementing 
such  a  system. 


31.  Assuming  such  a  system  is  operating  in  your  plant,  please  indicate 
a  percentage  increase  or  decrease  in  the  following  cost  areas  over 
manual  process  planning  for  machined  parts.  (You  nay  specify  a  range, 

but  please  keep  it  as  narrow  as 


Process  Planning 

Determining  Operation  Sequences 
Machine/Equipment  Selection 
Tool  Selection 

Determining  Processing  Parameters 
Generating  Time  Standards 
Performing  Tolerance  Analyses 
Preparing  Documentation 
Material 
Direct  Labor 
Scrap  and  P.ework 
Tooling 

Work-in-Process  Inventory 
Other  (Please  specify) 


possible . ) 


Cyl indrical 

Machined  Parts 

Kon-Cy  lind  I  ic  ..  2  ■ 

Machined  Part= 

% 

(  %) 

(  Z) 

(  X) 

(  X) 

(  %) 

(  X) 

«  »  ' 

(  Z) 

(  Z) 

(  Z) 

(  Z) 

(  Z) 

(  Z) 

(  X) 

X 

7  I 

<7 

/• 

1 

*  i 

X 

v  i 

X 

; 

X 

/ 

X 

X  i 

1 

Considering  a  scale  of  +2  to  -2,  where  +2  =  significant  improvement, 
+1  »  slight  improvement,  0  “  no  change,  -1  =  slightly  negative 
impact  and  -2  »  significantly  negative  impact,  please  indicate 
the  impact  such  a  system  would  have  over  manual  process  planning 
methods  by  putting  the  appropriate  number  next  to  each  item  listed 
below. 


Impac  t 

Production  Leadtime  _ 

Process  Planning  Leadtirae  _ _ 

Machine  Utilization  _ 

Product  Quality  _ 

Direct  Labor  Utilization  _ 

Uniformity  of  process  plans _ 

Cost  Estimating  Procedures  _ 

Make/Buy  Decisions  _ 

Product  Standardization  _ 


Impact 

Critical  Labor  Skills  _ 

Raw  Material  Standardization _ 

Producibili ty  of  Parts  _ 

Plant  Layout  _ 

Material  Handling  _ 

Production  Scheduling  _ 

Capacity  Planning  _ 

Others  (Please  specify)  _ 
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specify  decails  of  a  particular  operation  or  if  the  data 
bases  are  incomplete  and  the  system  needs  inputs  from  him  to 
proceed.  The  final  process  plan,  including  routing  sheets 
and  detailed  operation  sheets  is  then  stored  in  the  data  for 
future  use. 

3.  A  process  planner  can  also  use  the  system  to  retrieve  and 

to  modify  process  plans  which  have  been  previously  generated 
and  stored  in  the  data  base. 

In  summary,  at  this  level  of  automation,  the  computer  may  be  used  not 
only  for  the  retrieval  and  up-dating  of  existing  process  plans,  but 
also  is  capable  of  generating  a  feasible,  efficient  process  plan  by 
using  internally  stored  data  and  logic. 


System  3 

Semi-Automatic  System  with  Computer-Aided  Operation  De termination 

This  system  is  considerably  different  from  the  previous  system  in 
several  respects.  One  of  the  major  differences  is  that  this  system 
has  a  "generative"  process  planning  capability  in  that  it  contains  a 
certain  degree  of  decision  logic  concerning  process  planning,  thereby 
enabling  the  system  to  produce  most  or  all  of  the  process  planning 
without  relying  on  the  existence  of  a  standard  process  plan  or  a 
process  plan  for  a  similar  part  (although  this  system  could  also 
operate  in  the  same  mode  as  the  previous  system  if  desired). 

The  main  features  of  this  system  are  described  below. 

1.  The  system  has  the  following  data  bases: 

a)  A  machine /equipment  data  base  which  contains  information 
concerning  a  machine’s  physical  characteristics,  cutting 
capabilities,  tolerance  ratings  and  operating  costs. 

b)  A  tooling  data  base  which  contains  information  on  tool 
geometry,  material,  application  and  cost. 

c)  A  machinability  data  base  which  contains  information  on 
speeds,  feeds,  tool  life,  etc.  This  data  base  has  two 
parts,  one  for  "look-up"  data  on  machinability,  and  one 
for  machinability  equations  which  are  used  to  "optimize" 
processing  parameters. 

d)  A  data  base  containing  process  decision  rules  which  provide 
the  system  with  the  logic  needed  to  generate  process  plans. 
In  general,  these  rules  would  be  developed  from  past 
experience  in  your  plant. 

e)  Stored  process  plans  for  previously  planned  parts. 

2.  In  operation  of  the  system,  a  process  planner  would  sit  down 
at  a  CRT  terminal  and  input  data  on  the  machined  part  design 
(e.g.,  geometry,  tolerances,  surface  finish,  hardness, 
concentricity,  etc.),  the  starting  material  (e.g.,  type, 
geometry,  etc.)  and  the  lot  size.  The  computer  system  would 
then  generate  a  process  plan  using  the  process  decision  rules 
to  select  the  machine  or  equipment  type,  select  tooling  and 
fixtures,  and  determine  "optimum"  machine /tool  path  combina¬ 
tions  for  each  metal  removal  operation.  The  system  also 
calculates  time  standards,  inserts  operations  for  heat 
treating,  cleaning,  inspection,  etc.,  and  produces  sketches 
of  the  workpiece  and  tooling  suitable  for  inclusion  in  the 
operation  sheets.  The  process  planner  can  interact  with 

the  system  if  he  wishes  to  override  the  decision  logic  and 
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29.  Assuming  that  reliable  software,  good  user  documentation,  and  a 
training  source  were  available  for  the  system,  please  estimate 
what  you  feel  would  be  realistic  costs  and  times  if  vour  company 
installed  and  maintained  such  a  system  for  machined  parts.  (You 
may  attach  additional  sheets  containing  assumptions  and  calcula¬ 
tions  if  you  like.) 


System  Implementation: 

•  Hardware  (if  necessary) 

4  Establish  initial  data  files 

•  Train  personnel 

•  Test  system 

•  Other  (Please  specify)  _ 


System  Maintenance 

•  Computer  charges  and  program 
maintenance 

•  Updating  of  data  files 

•  Other  (Please  specify)  _ 


30.  Please  list  what  you  feel  would  be  major  obstacles  to  implementing 
such  a  system. 


27.  Assuming  such  a  system  is  operating  in  your  plant,  please  indicate 
a  percentage  increase  or  decrease  in  the  following  cost  areas  over 
manual  process  planning  for  machined  parts.  (You  may  specify  e  range, 
but  please  keep  it  as  narrow  as  possible.)  _ 


Cylindrical 
Machined  Parts 

No'.i-Cy  1  indr i  c 
Machined  Part 

Process  Planning 

X 

— 

Determining  Operation  Sequences 

Machine/Equipment  Selection 

Tool  Selection 

(  2) 

(  */) 

(  X) 

(  %) 

(  X) 

(  X) 

Determining  Processing  Parameters 

(  X) 

(  2) 

Generating  Time  Standards 

Performing  Tolerance  Analyses 

(  %) 

(  */-) 

(  X) 

1  2) 

Preparing  Documentation 

(  %) 

(  2) 

Material 

% 

Direct  Labor 

Scrap  and  Rework 

Tooling 

% 

% 

7, 

— 

Work-in-Process  Inventory 

Other  (Please  specify) 

% 

% 

— 

28.  Considering  a  scale  of  +2  to  -2,  where  +2  *  significant  improvement, 
+1  ». slight  improvement,  0  “  no  change,  -1  =  slightly  negative 
impact  and  -2  *  significantly  negative  impact,  please  indicate 
the  impact  such  a  system  would  have  over  manual  process  planning 
methods  by  putting  the  appropriate  number  next  to  each  item  listed 
below. 


Impac  t 


Production  Leadtime 
Process  Planning  Leadtime 
Machine  Utilization 
Product  Quality 
Direct  Labor  Utilization 
Uniformity  of  process  plans_ 
Cost  Estimating  Procedures 
Make/Buy  Decisions 
Product  Standardization 


Impact 


Critical  Labor  Skills 
Raw  Material  Standardization 
Producibi lity  of  Parts 
Plant  Layout 
Material  Handling 
Production  Scheduling 
Capacity  Planning 
Others  (Please  specify) 


T 


System  2 

Interactive  System  with  Computer-Aided  Cutting  Parameter  Determination 

This  system  Is  essentially  the  same  as  the  previously  described  system 
except  that  It  has  been  up-graded  in  the  following  areas: 

1.  A  computerized  database,  in  conjunction  with  appropriate  database 
management  software  will  allow  the  retrieval  of: 

a)  A  list  of  parts  belonging  to  the  same  parr  family  (i.e.,  a 
list  of  all  parts  having  the  same  Group  Technology  code). 

b)  A  skeletal  (or  standard)  sequence  of  operations  for  a 
particular  Group  Technology  code. 

c)  A  process  plan  for  an  existing  part  number. 

2.  An  interactive  graphics  (CRT  terminal)  capability  to  enhance 
a  skeletal  sequence  of  operations  retrieved  by  a  Group 
Technology  code  or  modify  ar.  existing  process  plan  for  a 
particular  part  number.  The  editing  consists  of: 

a) .  Entering  or  modifying  production  demand  data  (e.g., 

job  no.,  lot  size,  etc.) 

b)  Deleting  and  adding  operations  and  associated  data  on  a 
routine  sheet. 

c)  Detailed  planning  for  any  operation  on  an  operation  sheet. 

3.  The  edited  results  are  the  inputs  to  cutting  parameter  determination 
subroutines.  Typically,  the  best  feeds  and  speeds  of  a  material 
removal  operation  with  known  machine  and  tooling  will  be  determined 
and  the  associated  cutting  time  computed.  Such  determination  may 

be  through  either  a  table  look-up  in  a  machinability  database 
or  an  analysis  of  empirical  equations  for  metal  removal.  These 
parameter  values,  as  well  as  other  processing  parameter  values 
(e.g.,  heat  treating  temperature  and  time,  etc.),  may  be  reviewed 
by  the  process  planner  and  modified  If  desired. 

4.  The  completed  process  plan  is  then  stored  in  the  database  under 
its  part  number  for  future  reference. 

5.  The  computer  is  used  in  the  generation  of  shop  documents  as 
described  in  the  previous  system. 

At  this  level  of  automation,  the  computer  is  used  to  (a)  assist  in  retrieving 
process  plans  that  are  closely  related  to  the  part  in  question;  (b)  fascilitate 
interactive  editing  (modifying  and  enriching)  the  retrieved  process  plan; 

(c)  determine  best  metal  cutting  parameters  and  associated  time;  and  (d) 
produce  needed  documents  for  shop  use  (excluding  sketches,  which  must  still 
be  prepared  manually). 
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25.  Assuming  that  reliable  software,  good  user  documentation,  and  a 
training  source  were  available  for  the  system,  please  estimate 
what  you  feel  would  be  realistic  costs  and  times  if  your  company 
Installed  and  maintained  such  a  system  for  machined  parts.  (You 
may  attach  additional  sheets  containing  assumptions  and  calcula¬ 
tions  if  you  like.) 


System  Implementation: 

•  Hardware  (if  necessary) 

4  Establish  initial  data  files 

•  Train  personnel 

•  Test  system 

•  Other  (Please  specify)  _ 


System  Maintenance 

•  Computer  charges  and  program 
maintenance 

•  Updating  of  data  files 

•  Other  (Please  specify)  _ 


Cylindrical 
Machined  Parts 


Cost 

(S) 

- 1  — 

Time 

(Months) 

Cylindrical 
Machined  Parts 


I  Cost  ($/Year) 
I 


Non-Cylindrical 
Machined  Parts 

Cost 

($) 

Time 

(Months) 

Ncn-Cylindrical 
Machined  Parts 


Cost  (S/'Year) 


Please  list  what  you  feel  would  be  major  obstacles  to  implementing 
such  a  system. 


23. 


Assuming  such  a  system  is  operating  in  your  plant,  please  indicate 
a  percentage  increase  or  decrease  in  the  following  cost  areas  over 
manual  process  planning  for  machined  parts.  (You  may  specify  a  range, 
but  please  keep  it  as  narrow  as  possible.) 


Process  Planning 

Determining  Operation  Sequences 
Machine/Equipment  Selection 
Tool  Selection 

Determining  Processing  Parameters 
Generating  Time  Standards 
Performing  Tolerance  Analyses 
Preparing  Documentation 
Material 
Direct  Labor 
Scrap  and  Rework 
Tooling 

Work-in-Process  Inventory 
Ocher  (Please  specify) 


Cylindrical  i 

Machined  Parts  j 

T 

(_ 

2) 

(_ 

2) 

(_ 

2) 

(_ 

2) 

(_ 

2) 

(_ 

2) 

(_ 

2) 

X 

X 

t 

/w 

X 

X 

X 

Non-Cylindrical 
Machined  Parts 


( 


( _ 2) 

< _ 2) 

( _ .2) 

( 


_%) 

%) 

X) 

%) 


24.  Considering  a  scale  of  +2  to  -2,  where  +2  *  significant  improvement, 
+1  -  slight  improvement,  0  »  no  change,  -1  -  slightly  negative 
Impact  and  -2  »  significantly  negative  impact,  please  indicate 
the  impact  such  a  system  would  have  over  manual  process  planning 
methods  by  putting  the  appropriate  number  next  to  each  item  listed 
be low . 


Impac  t 

Production  Leadtime  _ 

Process  Planning  Leadtime  _ 

Machine  Utilization 
Product  Quality 

Direct  Labor  Utilization  _ 

Uniformity  of  process  plans _ 

Cost  Estimating  Procedures  _ 

Make/Buy  Decisions  _ 

Product  Standardization 


Impact 

Critical  Labor  Skills  _ _ 

Raw  Material  Standardization _ 

Producibil.tty  of  Parts  _____ 

Plant  Layout  _ 

Material  Handling  _ 

Production  Scheduling  _ 

Capacity  Planning  _ 

Others  (Please  specify)  _ 


SECTION  II  -  IMPACT  OF  COMPUTER  AIDED  PROCESS  PLANNING 


In  this  section,  we  briefly  describe  three  types  of  computer  aided  process 
planning  systems.  Please  read  the  description  of  each  system  and  then 
estimate  the  savings  such  a  system  would  provide  over  a  manual  system 
and  the  cost  of  implementing  and  maintaining  such  a  system  in  your  plant. 


System  1 


Computer-Aided  Group  Technology  Code  Management  and  Document  Generation 


At  this  level  of  automation,  the  process  planner  does  pretty  much  what 
he  used  to  do  manually  except  in  two  respects: 

1.  Every  machined  part,  distinguishable  by  its  part  number, 

is  also  assigned  a  Group  Technology  Code  which  characterizes 
the  geometries  and  machining  requirements  of  various  machined 
parts  into  part  families.  An  experienced  process  planner  may 
assign  a  G.T.  code  to  a  given  part  by  inspection  of  the  blueprint. 
Computer  maintained  Group  Technology  code  data  files,  in  the 
form  of  listings,  are  then  examined  to  ascertain  whether  the 
process  plan  of  a  given  part: 

a)  is  currently  available; 

b)  car.  be  prepared  by  modifying  an  existing  process 
plan  for  a  similar  pare;  or 

c)  must  be  created  from  scratch  because  the  part 
belongs  to  none  of  the  known  part  families. 

The  process  planner  will  then  take  maximum  advantage  cf  the 
process  information  uncovered  in  his  manual  effort  to 
produce  a  process  plan  for  the  part.  The  Group  Technology 
code  data  files  are  up-dated  periodically  to  reflect  current 
availability  of  similar  process  plans. 

2.  Once  the  process  plan  of  a  given  part  is  manually  prepared, 
the  machining  and  material  processing  steps  may  be  coded  into 
the  computer  (by  keypunch  operators  working  from  a  coding 
sheet)  which,  in  turn,  produces  useful  hard  copy  documents 
for  the  shops.  These  documents  may  be: 

a)  Routing  sheets  containing  a  summary  of  the  operations, 
machines  and  equipment  needed,  jigs/fixtures  and 
cutter  types,  and  standard  times  for  each  operation. 

b)  Operation  sheets  containing  detailed  instructions 
for  each  operation  such  as  cutter  path,  feeds,  speeds 
and/or  material  processing  parameters.  If  graphical 
aids  are  needed  for  these  operations,  these  aids  are 
manually  generated. 

At  this  level  of  automation,  therefore,  the  process  planner  is 
(a)  assisted  in  locating  some  process  plan  that  is  closely  related  to 
the  part  in  question  if  such  a  plan  exists  and  (b)  relieved  of  much 
of  the  tedium  of  producing  documents  used  in  the  production  of  the  part. 
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Please  estimate  your  average  cost  of  preparing  a  process  plan  for  each  of 
the  following  categories.  (Include  costs  for  labor,  material,  reproduc¬ 
tion,  computer  support,  if  appropriate,  etc.)  (See  question  13.) 


Prepare  plan  for  a  new  part 
Modify  an  existing  plan 
Prepare  plan  for  study  purposes 


Cylindrical 
Machined  Parts 

Non-Cylindrical 
Machined  Parts 

$ 

$ 

S 

$ 

$ 

S 

For  the  machined  parts  you  manufacture  in-house,  please  estimate  the 
approximate  percentages  for  the  cost  components  listed  below.  (This 
information  is  quite  important  in  analyzing  the  impact  of  computer  aided 
process  planning,  so  please  be  as  accurate  as  possible.) 


Cylindrical 
Machined  Parts 

Non-Cylindrical 
Machined  Parts  | 

Material  ! 

Z  1 

1 

z 

Direct  Labor  j 

»/  [ 

/-»  1 

■' 

<*  1 

1 

(Wages  +  Fringe  Benefits)  I 

1 

( 

j 

Tooling  .  i 

Z 

%  i 

(Perishable  +  Amortized 
Non-perishable) 

Scrap  and  Rework 

z 

1 

Process  Planning 

z 

X 

Other  (Overhead,  Profit, 

X 

2 

etc. ) 

100%  100% 


Approximately  what  is  the  average  value  of  work-in-process  inventory  for 
machined  parts  manufactured  in  your  plant? 

Cylindrical  Machined  Parts  $ _ 

Non-Cylindrical  Machined  Parts  $ _ 


Does  your  plant  use  computer  assisted  process  planning  and/or  group 
technology  for  areas  other  than  machined  parts? 


Has  your  company  performed  studies  relating  to 
or  the  costs  of  manufacturing  machined  parts? 


c 


NO 

u 

process  planning  economics 


YES  NO 


i 


16. 


Please  estimate  the  cost  percentages  for  process  planning  of  a  typical 
new  machined  part  to  be  manufactured  in  your  plant. 


PLANNING  FUNCTION 

Percent  of  Process  Planning  Costs  ] 

_ _ _ _ _ j 

Cylindrical 
Machined  Parts 

Non-CyJ indrical 
Machined  Parts 

•  Determine  operation 

i 

sequences 

X 

a.  ! 

•  Select  machines  and 

! 

1 

1 

.  1 

equipment 

* 

•  Select  tooling,  gages, 

etc . 

'V 

/•> 

% 

•  Determine  processing 

parameters  (speeds. 

feeds,  etc.)  (Please 

exclude  NC  part  programming) .  % 

% 

•  Determine  time  standards 

/a 

X 

•  Analyze  tolerances 

% 

% 

•  Prepare  routing  sheets 

% 

% 

•  Prepare  operations  sheets 

% 

X 

•  Prepare  cool  orders 

% 

X 

•  Other  (Please  specify) 

2 

X 

1 

i 

1001 

100% 

17.  Please  estimate  the  number  of  man-hours,  cost  and  leadtime  in  days  to 
prepare  a  typical  process  plan  for  a  new  machined  part  having  the  fol 
lowing  number  of  operations.  (Please  exclude  NC  part  programming.) 


No,  of  Operations 


10 

25 

*0 


Cylindrical 
Machined  Parts 

Non-Cylindrical  ' 
Machined  Parts  ! 

Man 

Hours 

Cost 

($) 

Lead- 

time 

(Davs) 

Man 

Hours 

Cost 

($) 

- 

Lead- 

time 

(Days) 

A-ll 


t 


14. 


We  would  like  to  know  what  process  planning  functions  are  performed  in 
your  plant  for  machined  parts  and  what  computer  aids  are  available. 

Please  place  a  check  in  the  appropriate  l-ox  if  you  are  performing  the 
function.  If  you  are  planning  to  implement  computer  techniques  to  assist 
in  any  of  these  functions  within  the  next  2  years,  please  indicate  by 
putting  a  "P"  in  the  appropriate  box. 


PLANNING  FUNCTIONS 


•  Determine  operation 
sequences 

•  Select  machines  and 
equipment 

•  Select  tooling,  gages, 
etc . 

•  Determine  processing 
parameters  (speeds, 
feeds,  etc.)  (Please 
exclude  NC  part 
programming. ) 

•  Determine  time 
standards 

•  Analyze  tolerances 

•  Prepare  routing  sheets 

•  Prepare  operations  sheets 

•  Prepare  tool  orders 

•  Conduct  design/ 
producibility  reviews 

•  Other  (please  specify) 


MANUALLY 


SOME 

AUTOMATION 


FULLY 

AUTOMATED 


(Please  check  if  currently  performing 
function.  Insert  "P"  is  computer  aids  | 
are  planned.) 


15.  If  you  are  currently  using  some  form  of  computer  assisted  process  planning 
for  machined  parts,  what  are  the  approximate  annual  maintenance  and  support 
costs?  (Please  exclude  NC  part  programming.) 

$ _ 
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One  of  the  factors  influencing  whether  or  not  a  company  would  implement 
a  computer  assisted  process  planning  system  may  be  the  degree  of  simi¬ 
larity  between  the  parts  being  manufactured.  Part  types  or  families 
which  are  basically  similar  from  the  standpoint  of  design  characteristics 
and  manufacturing  processes  required  may  be  more  suited  to  computer 
assisted  process  planning  than  parts  which  are  totally  different. 

Keeping  this  in  mind,  please  estimate  what  percentage  of  machined  parts 
manufactured  in  your  plant  are:  (1)  basically  similar  and  could  be 
grouped  into  part  families  having  more  than  5  parts  per  family;  (2)  some¬ 
what  similar  and  could  be  grouped  into  parts  families  having  between  2 
and  5  parts  per  family;  and  (3)  totally  different. 


Cylindrical 
Machined  Parts 

t 

Non-Cyl indr leal 
Machined  Parts 

Basically  Similar 

Z 

Z 

(more  than  5  parts 

per  family) 

Somewhat  Similar 

% 

X 

(2-5  parts  per  family) 

Totally  Different 

% 

X 

I 

100% 

100% 

Approximately  how  many  process  plans  for  machined  parts  are  prepared 
annually  in  each  of  the  following  categories? 


1 

Process  plans  for  new  parts 

Process  plans  for  parts 
manufactured  previously 
but  which  must  be  modified 
because  of  changes  in  part 
design  or  processing. 

Process  plans  for  analyses 
(Make/Buy  studies,  produc- 
ibility  studies,  cost 
estimates,  etc.) 

Other  (please  specify) 

Cylindrical 
Machined  Parts 

Non-Cyl indrical 
Machined  Parts 

If 

If 

if 

If 

If 

If 

If 

If 

If  _ # 


TOTAL 


(If  different  from  the  attached  label) 


NAME _ 

TITLE _ 

ORGANIZATION 
ADDRESS _ 


PHONE: 


Thank  you  for  your  cooperation.  It  is  sincerely  appreciated.  Please 
return  this  form  in  the  attached,  self-addressed  envelope  to: 

Dr.  Hunter  Shu 
Scientific  Advisor 

Management  4  Computer  Sciences  Division 
IIT  Research  Institute 
10  West  35th  Street 
Chicago,  Illinois  60616 


APPENDIX  B 


RESULTS  FROM  DATA  REQUEST 

This  appendix  contains  an  analysis  of  the  responses  to  the  questions 
in  the  data  survey. 

A  total  of  21  data  requests  were  filled  out  and  returned  to  IITRI. 

By  industry  type,  the  responses  were  as  follows: 


Missile  Prime  and  Subcontractors  4 
Other  Aerospace  Companies  8 
Other  Types  of  Manufacturers  _ 9 

TOTAL  21 


All  of  the  data  requests  returned  were  not  completely  filled  out. 
However,  for  most  questions  a  majority  of  the  responses  provided  an¬ 
swers  . 


The  approach  used  to  analyze  the  data  was  to  first  develop  a 
"spread  sheet"  containing  columns  for  each  data  element.  The  data  re¬ 
quest  had  approximately  330  possible  answers.  In  addition,  the  spread 
sheet  was  also  used  as  a  means  of  performing  numerous  intermediate  calcu¬ 
lations  on  the  data  as  described  in  Appendix  C.  The  intermediate  calcu¬ 
lations  added  to  the  number  of  columns  bring  the  total  to  around  600. 
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The  spread  sheet  was  laid  out  on  14  large  poster  boards 
(approximately  3'  x  4'  each),  and  then  rows  were  laid  out  corresponding 
to  each  data  survey  received. 

Upon  receipt  of  the  data  surveys,  each  was  reviewed  for  consistency 
and  completeness.  Where  obvious  misunderstandings  or  inconsistencies 
were  apparent,  the  respondee  was  contacted  for  clarification  or  the 
particular  answer  was  considered  a  no  response. 

After  the  initial  review  of  the  data  surveys,  the  data  was 
manually  entered  onto  the  spread  sheet  and  again  checked  for  accuracy. 
Although  this  turned  out  to  be  a  large  effort,  it  paid  off  in  the  long- 
run  because  it  displayed  all  of  the  data  in  a  way  that  variations 
between  responses  and  the  interrelationships  between  columns  could  easily 
be  assessed  visually. 

Once  the  data  had  been  transferred  to  the  spread  sheets  and  was 
verified,  the  intermediate  calculations  described  in  Appendix  C  were  then 
made  for  each  data  survey  response.  These  calculations  were  then  re¬ 
checked  to  assure  accuracy. 
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Once  these  steps  had  been  taken,  the  data  for  each  column  was  fed 
into  a  computer  program  for  analysis,  The  outputs  from  the  computer 
analysis  were  the  number  of  observations,  means,  standard  deviations, 
minimum  observations,  maximum  observations,  and  histograms  for  the  data 
points,  These  were  done  by  industry  group  and  for  the  total  number  of 
responses. 

The  outputs  from  the  computer  program  are  contained  in  this  appen¬ 
dix.  Each  page  has  a  title  which  is  keyed  to  a  question  number  in  the 
data  request. 

It  should  be  pointed  out  that  the  scale  on  the  horizontal  axes  of 
all  histograms  are  in  units  of  standard  deviations  from  the  mean  for  the 
total  number  of  observations.  Thus  the  histograms  for  the  industry  group 
ing  are  to  the  same  scale  as  those  for  all  responses  and  are  not  scaled 
in  terms  of  standard  deviations  from  the  mean  for  the  sub-groupings.  By 
keeping  the  scaling  for  the  subgroupings  the  same  as  for  all  responses, 
one  is  able  to  visually  detect  major  shifts  in  subgroups  from  the  total 
population. 

In  some  cases,  histograms  were  not  appropriate  as  a  means  of  repre¬ 
senting  the  data  and  in  those  instances  tabular  summaries  have  been  pro¬ 
vided. 


Some  more  advanced  statistical  analyses,  such  as  regression  and  cor¬ 


relation  analyses  and  scatter  plots,  were  attempted  but  did  not  prove  to 
be  particularly  meaningful.  Because  of  resource  constraints  on  the  pro¬ 
gram,  these  approaches  were  not  pursued  further. 

No  attempt  was  made  to  determine  confidence  levels  for  the  data  be¬ 
cause  of  the  small  sample  size,  the  non-randomness  in  selecting  the 
sample,  the  incompleteness  of  the  data,  and  the  wide  variations  in  many 
of  the  answers  received. 

As  far  as  the  variations  in  the  data  are  concerned,  this  can  be  at¬ 
tributed  to  many  factors:  the  size  of  the  company  and  the  type  of 
products;  the  current  business  trends  the  company  was  experiencing; 
differences  between  respondees  in  their  interpretation  of  the  terminology 
and  questions;  and,  in  some  cases,  a  lack  of  concrete  information  which 
could  be  used  as  a  basis  for  the  response. 
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02  -  total  number  of  employees 


MISSILE  PRIMES  &  SUBS 

NO.  OBS.  *  4 

MEAN  *  2800 

STO.  DEV.  *  1857 

MIN.  OBS.  «  1000 

MAX.  OBS.  »  4500 


OTHER  AEROSPACE 

NO.  OBS.  =  8 

MEAN  *  5988 

STO.  DEV.  =■  3233 

MIN.  OBS.  *  1800 

MAX.  OBS.  *  10000 


OTHER  INDUSTRY 

NO.  OBS.  *  9 

MEAN  «  4742 

STD.  DEV.  *  7010 

MIN.  OBS.  =•  130 

MAX.  OBS.  *  19600 


\ 


-  \ 


ALL  RESPONSES 

NO,  OBS. 

MIN.  oes.  * 
MAX.  OBS.  - 


z 

o 


CL. 

UJ 

vn 

00 

o 

21 

130 

19600 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  4847  STD.  DEV.  *  5019 
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Q3  -  APPROXIMATE  DOLLAR  VALUE  OF  PRODUCTS  SHIPPED  ANNUALLY. 


MISSILE  PRIMES  4  SUBS 

NO.  OBS.  »  3 

MEAN  *  S50  mil. 

STO.  OEV.  *  SIO  mil. 


MIN.  OBS. 

* 

S40  mil. 

• 

MAX.  OBS. 

= 

S60  mil. 

* 

* 

. 

’ - 

—  j  - 

-  1  0  1 

4 

C- 

OTHER  AEROSPACE 

NO.  OBS. 

X 

5 

MEAN 

= 

S268  mil. 

STD.  DEV. 

s 

$129  mil. 

_ 

4 

MIN.  OBS. 

X 

S 1 2 5  mil , 

* 

44  4  4 

MAX.  OBS. 

3 

$400  mil. 

_  C 

-  4 

-  3 

*- 

-  1  0  1 

- 

4 

c 

OTHER  INDUSTRY 

NO.  OBS. 

* 

8  • 

MEAN 

3 

$178  mil. 

STD.  DEV. 

3 

$292  mil. 

- 

4 

MIN.  OBS. 

MAX.  OBS. 

3 

3 

$2  rail. 

$800  mil. 

- 

4  4 

444  4 

4 

-  4  1  0  1  i  3  * 


5 

►— 

< 

CL 

LkJ 

ALL  RESPONSES  g 

NO.  OBS.  »  16 

MIN.  OBS.  *  S2  mil. 

MAX.  OBS.  »  $800  mil. 


•  • 

««  « 

•««*•♦  ••  « 

-  4  -.3  -i  -  1  1  £  3 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  $182  mil.  STD.  DEV.  *  *22 4  mil. 
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<- 


Q4  -  PERCENTAGE  OF  VALUE  OF  PRODUCTS  SHIPPED  WHICH  REPRESENTS  CYLINDRICAL  MACHINED  PARTS 
(EVEN  IF  THEY  WERE  PART  OF  AN  ASSEMBLY  OR  FINISHED  PRODUCT) 


MISSILE  PRIMES  i  SOBS 


NO.  OBS. 

MEAN 

STD.  OEV. 

MIN.  OBS. 

a 

■ 

a 

a 

3 

12.  IX 

11.2* 

5% 

44 

» 

MAX. 

OBS. 

a 

2SS 

-  5 

-  4 

-3 

"2 

- 1 

fl 

1 

£ 

4 

a 

OTHER  AEROSPACE 

NO.  OBS. 

a 

5 

MEAN 

a 

11.1* 

STD. 

DEV. 

a 

10.3* 

MIN. 

OBS. 

a 

0.5* 

♦  44 

44 

• 

MAX. 

OBS. 

a 

24* 

-5 

-4 

-3 

-a 

- 1 

0 

1 

3 

4 

e 

OTHER  INDUSTRY 

NO.  OBS. 

a 

5 

MEAN 

a 

21. 8* 

STD. 

DEV. 

a 

17.9* 

MIN. 

OBS. 

a 

1* 

4 

44 

44 

MAX. 

OBS. 

m 

♦2* 

-5 

-4 

-  3 

-2 

- 1 

0 

1 

2 

3 

4 

at 

ALL  RESPONSES 

NO.  OtS.  -  13 

MIN.  OBS.  •  0.5X 

MAX.  OBS.  »  42* 


v> 

5 

c 

>• 

oc 

w 

VT 

s 


«»•  ♦ 


- 1  - 
-5 


■  -  !  - 
-4 


-  3 


- 1 


STANOARD  OBVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  •  15.5*  STD.  OEV.  »  13.8% 
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Q4  -  PERCENTAGE  OF  VALUE  OF  PRODUCTS  SHIPPED  WHICH  REPRESENTS  NON-CYLINDRICAL  MACHINED  PARTS 
(EVEN  IF  THEY  WERE  PART  OF  AN  ASSEMBLY  OR  FINISHED  PRODUCT) 


MISSILE  PRIMES  4  SUBS 


NO.  OSS. 

a 

3 

MEAN 

a 

10.  3X 

STD.  DEV. 

a 

4.6X 

MIN.  OBS. 

a 

5.9X 

MAX.  OSS. 

a 

15X 

OTHER  AEROSPACE 

NO.  OBS. 

a 

5 

MEAN 

a 

10.  IX 

STD.  DEV. 

a 

9.8X 

MIN.  OBS. 

a 

2. OX 

FMX.  OBS. 

a 

26X 

OTHER  INDUSTRY 

NO.  OBS. 

a 

5 

MEAN 

a 

18. 6X 

STD.  DEV. 

a 

14. 5X 

MIN.  OBS. 

a 

l.OX 

MAX.  OBS. 

a 

40X 

4 


-4  -3  -2  -1  C  1  £  3  4 


4 

4 


44 


4 


: 


-5  -4  -3  -£  -1  C 


•  «  «  «  • 

-  i - i - : - i - i - l - l - - - — I - i 

-5  -4  -3  -2  -1  C  1  2  3  4 


UJ 


ALL  RESPONSES 

S 

. 

4  44 

NO.  OBS. 

13 

- 

44  444  4* 

4  4 

4 

MIN.  OBS.  - 

MAX.  OBS.  - 

IX 

40X 

_  a 

-4 

-  3 

—  c 

-1  c 

i 

2 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  13. 4X  STD.  DEV.  «  11. IX 


QS  -  ANNUAL  DOLLAR  VALUE 


OF  cylindrical  parts  purchased  from  outside  sources 


MISSILE  PRIMES  I  SUBS 


NO.  OB. 

m 

3 

MEAN 

■ 

$2.0  MIL 

STD.  DEV. 

m 

$1.1  MIL 

- 

• 

MIN.  OB. 

» 

$0.8  MIL 

- 

4 

MAX.  OB. 

m 

$3.0  MIL 

_  V 

-  4 

-  }r 

-1 

- 1 

f: 

i 

Zf  "■ 

i  4 

t 

OTHER  AEROSPACE 

NO.  OB.  -  5 

MEAN  -$1.5  MIL 

STD.  DEV.  -  *2-0  MIL 

MIN.  ONS.  -  SO. 02  MIL 

- 

4 

44 

44 

MAX.  OB. 

.  $4.0  MIL 

-  I  -  - 

m  ar 

- •  -  - 

-4 

-  3 

- 1  c 

i 

■2 

3  4 

r 

OTHER  INDUSTRY 

NO.  OB. 

-  7 

MEAN 

.  $11.4  MIL 

- 

♦ 

STD.  DEV. 

.  $26.8  MIL 

“ 

♦ 

4 

MIN.  ONS. 

-  $  0 

- 

444 

♦ 

MAX.  OB. 

-  $72  MIL 

*4 

-3 

-a 

-1  c 

i 

a 

3  4 

Cj 

ALL  RESPONSES 

MO.  OB.  -  1* 

MIN.  QMS.  -  $0 

MAX.  OB.  •  *72  MIL 


</> 

s 


40 

8 


♦  ♦ 

«« 

♦  ♦ 

44 

444  ♦ 

-  -  -  s - : - ! - •  s - :  *  s 

-4  -3  -3  -1  C  1  £  3  : 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  «  *6.2  STD.  DEV.  *  *18'3  M!L 


8-9 


Q5  -  ANNUAL  DOLLAR  VALUE  OF  NON-CYLINDR1CAL  PARTS  PURCHASED  FROM  OUTSIDE  SOURCES 


MISSILE  PRIMES  I  SUBS 

NO.  06S.  -  3 

MEAN  -  $1.5  mil. 

STD.  DEV.  -  $0.6  mil. 

MIN.  OBS.  -  $1.0  mil. 

MAX.  OBS.  -  $2.1  mil. 


OTHER  AEROSPACE 

NO.  OBS.  -  5 

MEAN  »  $1.8  mil. 

STD.  DEV.  -  $2.5  mil. 

MIN.  OBS.  -  $0.08  mil. 

MAX.  OBS.  -  $6.0  mil. 


OTHER  INDUSTRY 

NO.  OBS.  -  7 

MEAN  •  $5.0  mil. 

STD.  DEV.  ■  $11.5  mil. 

MIN.  OBS.  -  $0.01  mil. 

MAX.  OBS.  -  $31  mil. 


06  -  APPROXIMATE  NUMBER  OF  DIFFERENT  TYPES  OF  CYLINDRICAL  PARTS  (DIFFERENT  PART  NUMBERS) 

manufactured  in-house  per  year 


NO.  OBS.  •  3 
MEAN  «  877 

STD.  DEV.  -  571 
NIN.  OBS.  -  380 
MAX.  OBS.  -  7500 


OTHER  AER 


NO.  OBS.  -  8 

MEAN  -  3400 

STD.  DEV.  -  4826 

NIN.  OBS.  -  140 

NAX.  OBS.  -  15000 


NO.  OBS.  -  7 

MEAN  -  17204 

STD.  DEV.  -  28451 

NIN.  OBS.  -  300 

NAX.  OBS.  -  80000 


10 

s 


NAX.  OBS.  • 


sn 


s 


•  « 

«  « 

•  «  4 

-  5  -  4  -3  -2  -  !  n  l  2  3  1 

STANOARO  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  8348  STD.  DEV.  •  18681 
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Q6  -  APPROXIMATE  NUMBER  OF  DIFFERENT  TYPES  OF  NON-CYL INDRICAL  PARTS  (DIFFERENT  PART  NUMBERS) 
MANUFACTURED  IN-MOUSE  PER  YEAR 


MISSILE  PRIMES  4  SUBS 

NO.  06S.  «  4 

MEAN  *  1070 

STD.  DEV.  «  ’291 

MIN.  OBS.  *  350 


MAX.  OBS. 

•  3000 

_  tr 

-  \ 

- 

_  1  •*;  1 

? 

3 

w 

OTHER  AEROSPACE 

NO.  OBS. 

-  8 

MEAN 

-  5034 

STD.  DEV. 

MIN.  OBS. 

•  3292 

«  440 

- 

4 

4  4  4 

44  4* 

MAX.  OBS. 

*  9600 

_  r 

-  t 

-  3 

- 1  0 

2 

1 

m 

«• 

-OTHER  INDUSTRY 

NO.  DBS. 

.  7 

MEAN 

«  9624 

STD.  DEV. 

=  11971 

MIN.  OBS. 

MAX.  OBS. 

*  300 

.  35000 

- 

44  444  4 

4 

__  «T 

“  \ 

-  5 

-  £ 

-  1  0  1 

2 

? 

1 

• 

ALL  RESPONSES 

NO.  OBS.  *  19 

MIN.  OBS.  *  300 

MAX.  OBS.  *  35000 


-  ’  -  -  -  £  ' :  o  ;  2  3  l 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  58°0  STD.  DEV.  *  /9A7 
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y7  -  APPROXIMATE  NUMBER  OF  NEW  CYLINDRICAL  MACHINED  PARTS  (NEW  PART  NUMBERS)  INTRODUCED  INTO 

THE  PLANT  EACH  YEAR 


MISSILE  PRIMES  j  SUBS 

NO.  OBS.  =  3 

MIAN  *  195 

STD.  DEV.  *  57 

MIN.  OBS.  =  136 

MAX.  OBS.  *  250 


OTHER  AEROSPACE 

NO.  OBS.  *  8 

MEAN  -  659 

STD.  DEV.  •  768 

MIN.  OBS.  «  30 

MAX.  OBS.  *  2000 


OTHER  INDUSTRY 

NO.  OBS.  -  7 

MEAN  *  1848 

STD.  DEV.  -  2694 

MIN.  OBS.  •  10 

MAX.  OBS.  *  7250 


5 

< 

OC 

Ui 

ALL  RESPONSES  8 

NO-  OBS.  *  18 

MIN.  OBS.  »  10 

MAX.  OBS.  ■  7250 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  -  104'  5TD.  OEV  «  1808 


Q10  -  PERCENTAGE  OF  CYLINDRICAL  PARTS  WHICH  HAVE  GREATER  THAN  10  BATCHES  MADE  PER  YEAR 


MISSILE  PRIMES  &  SUBS 

NO.  OBS.  =  3 

MEAN  *  0 % 


STD.  DEV. 

o 

M 

_ 

• 

MIN.  OBS. 

=  0% 

- 

0 

, 

MAX.  OBS. 

*  0% 

__  er 

-  4 

"Iv" 

_  ^ 

-  1 

i  ;■ 

4 

f 

OTHER  AEROSPACE 

NO.  OBS. 

* 

8 

MEAN 

* 

27% 

STD.  DEV. 

3 

35% 

- 

0  0  ♦ 

MIN.  OBS. 

= 

0% 

- 

0  0  0 

•  0 

MAX.  OBS. 

S 

100% 

_  «r 

-  4 

- 

- 

-  1  '' 

i  i 

4 

CJ 

OTHER  INDUSTRY 

NO.  OBS. 

3 

9 

c 

♦ 

MEAN 

= 

18% 

- 

• 

STD.  DEV. 

= 

30% 

‘ 

0  0 

MIN.  OBS. 

3 

0% 

- 

0  0 

0  0 

# 

MAX..  OBS. 

* 

00 

O 

CO 

_  c; 

-  4 

-  £ 

- 1  U 

!  £ 

4 

I  0 

♦ 

«/) 

0 

o 

0 

H- 

0 

| 

0 

UJ 

0 

ALL  RESPONSES 

CD 

O 

0 

000  0 

♦ 

NO.  OBS.  *  20 

- 

0  0  00 

0  0  0 

MIN.  OBS.  *  0% 

_  c 

-  4 

_ 

-  =• 

- 1  " 

1  £  '< 

4 

% 

MAX  OBS.  *  100'.' 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  19®  STD.  DEV.  *  30% 


Q10  -  PERCENTAGE  OE  NON- CVL I  NOR  I  CAL  PARTS  WHICH  HAVE  BETWEEN  2  aria  10  BATCHES  MADE  PER  YEAR 


MISSILE  PRIMES  i  SUBS 

NO.  OBS.  =  3 

MEAN  =  60? 

STD.  DEV.  *  405. 

MIN.  OBS.  =  20? 

MAX.  OBS.  =  100" 

OTHER  AEROSPACE 

NO.  OBS.  =  8 

MEAN  =  66“ 

STD.  DEV.  =  34? 

MIN.  OBS.  =  O'. 

MAX.  OBS.  =  100 

OTHER  INDUSTRY 

NO.  OBS.  =9 
MEAN  =  62? 

STD.  DEV.  =  32? 

MIN.  OBS.  =  15? 

MAX.  OBS.  *  100? 


AU  RESPONSES 

NO.  OBS.  *  20 

MIN.  OBS.  =  0? 

MAX.  OBS.  *  100t 


z 

o 


UJ 

LO 

CD 


O 


♦  • 

•  «  • 

4  <  ♦  * 

«  «  ««  «  «««« 

-  -  4  -  *•:  -  ;  -  1  "  X  c’  3  * 

STANOARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  «  63%  STD.  DEV.  *  32 % 


Q10  -  PERCENTAGE  OF  CYLINDRICAL  PARTS  WHICH  HAVE  BETWEEN  2  AND  10  BATCHES  MADE  PER  YEAR 


MISSILE  PRIMES  &  SUBS 


NO.  oes. 


STD.  DEV. 
MIN.  OBS. 
MAX.  OBS. 


OTHER  AEROSPACE 

NO.  OBS.  «  8 

MEAN  *  6 

STD.  OEV.  »  3 

MIN.  OBS.  *  0 

MAX.  OBS.  =  1 


OTHER  1N0USTRY 
NO.  OBS. 


STD.  DEV. 
MIN.  OBS. 
MAX.  OBS. 


•  « •  •< 


-  1  0  1 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS.  * 
MAX.  OBS.  » 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  63',  STD.  DEV.  * 


31 


Q 1 0  -  PERCENTAGE  OF  NON-CYLINDRICAL  PARTS  WHICH  HAVE  ONLY  1  BATCH  MADE  PER  YEAR 


MISSILE  PRIMES  >  SUBS 

NO.  OBS.  •  3 

MEAN  *  40* 

STD.  DEV.  ■  40* 

MIN.  OBS.  «  0* 

MAX.  OBS.  =  80* 


OTHER  AEROSPACE 

NO.  OBS.  *  8 

MEAN  =  6* 

STD.  DEV.  =  10* 

MIN.  OBS.  *  0* 

MAX.  OBS.  *  22* 


OTHER  INDUSTRY 

NO.  OBS.  *  9 

MEAN  »  16* 

STD.  DEV.  =  18* 

MIN.  OBS.  *  0* 

MAX.  OBS.  *  50* 


♦  ♦ 


*/> 

S  - 


all  responses  g 

NO.  OBS.  -  zc 

MIN.  OBS.  •  o* 

MAX.  OBS.  .  ao* 


♦  4 

♦  ♦  ♦ 

♦  ♦  4 

-  *  - :  -  £  - 1  u  i  £  3  * 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  15*  STD.  DEV.  *  22* 
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Q10  -  PERCENTAGE  OF  CYLINDRICAL  PARTS  WHICH  HAVE  ONLY  1  BATCH  MADE  PER  YEAR 


MISSILE  primes  a  subs 

NO.  OBS.  *  3 

MEAN  -  37i 

STD-  DEV.  *  40% 

MIN.  OBS.  *  01 

MAX.  OBS.  *  80% 


4 


OTHER  AEROSPACE 

NO.  OBS.  »  8 

MEAN  *  6* 

STD-  DEV.  «  115 

MIN.  OBS.  *  01 

MAX.  OBS.  *  2n 


4 

•  4 

44  4  4 


OTHER  INDUSTRY 

NO.  OBS.  *  9 

MEAN  -  165 

STD.  DEV.  »  151 

MIN.  OBS.  •  0* 

MAX.  OBS.  *  505 


♦ 

♦ 

♦  4 

44  4  4 


4 


3  4 


ALL  RESPONSES 
HO.  OBS.  *  20 

MIN.  oes.  ■  o* 

MAX.  OBS.  •  80% 


< 

>» 

oc 


s 


4 

4 

4  4 

44  4 

4  4#  4 

44  4  4444  4  4 

- : - ; - - -  -  : - : - : - s - : 

-  4  -5  -  i*  -  i  n  1  c  * 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  15%  STD.  DEV.  *  20°. 


Q9  -  PERCENTAGE  OF  NON-CYLINDRICAL  PARTS  WHICH  ARE  MANUFACTURED  IN  BATCHES  OF  GREATER  THAN  1COO 
PARTS  PER  BATCH 


MISSILE  PRIMES  i  SUBS 


NO.  OBS. 

X 

3 

MEAN 

a 

0.3% 

STO.  DEV. 

a 

0.6% 

- 

• 

MIN.  OBS. 

= 

0% 

- 

• 

MAX.  OBS. 

n 

_  C 

-  4 

-  :• 

-i 

- 1  II 

l 

* 

4 

OTHER  AEROSPACE 

NO.  OBS. 

a 

8 

<r 

• 

MEAN 

= 

1.3' 

- 

4 

STD.  DEV. 

X 

1.8% 

“ 

4 

♦  4 

MIN.  OBS. 

s 

0% 

- 

♦  ♦  « 

MAX.  CBS. 

3 

5% 

_  cr 

-  4 

- 

- 1  I't 

l 

- 

t; 

4 

5 

OTHER  INDUSTRY 

NO.  OBS. 

* 

9 

c 

• 

• 

MEAN 

X 

6.2% 

- 

♦ 

STD.  DEV. 

3 

11.  I* 

“ 

♦ 

4 

MIN.  OBS. 

X 

0% 

- 

4  4 

4 

4 

MAX.  OBS. 

a 

30% 

-  1  - 

_ 

-  4 

— 

“  c 

-  1  0 

l 

3 

4 

5 

ALL  RESPONSES 

NO.  OBS.  »  20 
MIN.  OBS.  *  0% 
MAX.  OBS.  *  30% 


s 


i/t 

GO 

o 


10 


-  J - : - s - s - : - : 

•  1  0  1  2  ?  4 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
3.4*  STD.  DEV.  *  7.7% 


MEAN  * 
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09  -  PERCENTAGE  OF  CYLINDRICAL  PARTS  WHICH  ARE  MANUFACTURED  IN  BATCHES  OF  GREATER  THAN  1000 
PARTS  PER  BATCH 


MISSILE  PRIMES  I  SUBS 

NO.  OBS.  -  3 

MEAN  *  °-3* 


STO.  DEV. 

.  0.6% 

- 

♦ 

MIN.  OBS. 

,  0% 

- 

♦ 

MAX.  OBS. 

*  ^  » 

_  c 

-4  -3  -i' 

-  1  *'i  1  £‘  3 

4 

cr 

OTHER  AEROSPACE 

NO.  OBS. 

.  8 

c 

MEAN 

«  1.8% 

- 

4 

STD.  DEV. 

,  2.1% 

- 

♦ 

MIN.  OBS. 

,  0% 

- 

«  «  ♦ 

MAX.  OBS. 

M  53s 

_  e 

-4  -  -  £ 

-  1  M  1  £  3 

4 

c; 

OTHER  INDUSTRY 

NO.  OBS. 

.  9 

«; 

4 

MEAN 

.  6.1% 

- 

♦ 

STD.  DEV. 

.  11.1% 

I 

♦ 

MIN.  OBS. 

.  0% 

- 

♦  «  4  « 

MAX.  OBS. 

*  302 

-  *i 

-  4  -3  -  £ 

- 1  >1  1  £  3 

4 

e( 

v> 

t  0 

• 

• 

4 

♦ 

♦ 

5 

- 

♦ 

H- 

- 

♦ 

> 

- 

4 

LtJ 

c 

4 

ALL  RESPONSES 

CO 

- 

4 

- 

4  4 

NO.  OBS. 

.  20 

- 

4  4 

MIN.  OBS. 

*  0% 

4  4  4  4  * 

MAX.  OBS. 

*  30* 

_ 

-4  -5  -£ 

- 1  n  i  £  3 

4 

c 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  3.5% 

STD.  DEV.  *  7.7% 

8-21 


Q9  -  PERCENTAGE  OF  NON-CVLINDRICAL  PARTS  WHICH  ARE  MANUFACTURED  IN  BATCHS  of  100  to  1000 
UNITS  PER  BATCH 


MISSILE  PRIMES  b  SUBS 


NO.  OBS. 

.  3 

MEAN 

=  28% 

STD.  DEV. 

.  19°. 

MIN.  OBS. 

.  14% 

- 

MAX.  OBS. 

=  50% 

_  C 

OTHER  AEROSPACE 

NO.  OBS. 

*  8 

MEAN 

*  7% 

STD.  DEV- 

*  6% 

• 

MIN.  OBS. 

=  0% 

_ 

MAX.  OBS. 

*  20% 

-  :  * 

_  t 

OTHER  INDUSTRY 

NO.  OBS. 

-  9 

MEAN 

*  29% 

STD.  OEV. 

*  38% 

MIN.  OBS. 

*  0% 

- 

MAX.  OBS. 

«  100% 

-5 

♦ «  « 


♦  ♦♦  ♦ 


-  1  M  1 


3  4 


♦ 

♦ 

♦♦♦  ♦  ♦  ♦  ♦ 

- : - : - s - 1 - s - : 

-1  0  1  ?  3  4 


AIL  RESPONSES 

NO.  06S.  *  20 

MIN.  OBS.  •  0% 

MAX.  OBS.  *  100? 


< 

Q C 


s 


♦ 

44 

«««  4 

•  44  4 


“  1 


H 


4 

4  4 


4 


S 


1  2  3 


STANOARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  20%  STD.  DEV.  «  28% 


09  -  PERCENTAGE  OF  CYLINDRICAL  PARTS  WHICH  ARE  MANUFACTURED  IN  BATCHES  OF  100  TO  1000  UNITS 

PER  BATCH 


MISSILE  PRIMES  i  SUBS 


NO.  OBS. 

s 

3 

MEAN 

X 

30% 

STD.  DEV. 

X 

18% 

. 

4 

MIN.  OBS. 

3 

19% 

- 

4  4 

MAX.  OBS. 

X 

50% 

-  c 

-  4 

-3 

- 1  0  1  2 

4 

C 

OTHER  AEROSPACE 

NO.  OBS. 

X 

8 

MEAN 

X 

14% 

STD.  DEV. 

X 

25% 

_ 

444 

MIN.  OBS. 

X 

0 % 

444  4 

4 

MAX.  OBS. 

X 

75% 

" 

- 1  0  1  2 

4 

-  4 

“  c. 

OTHER  INDUSTRY 

m 

NO.  OBS. 

X 

9 

MEAN 

X 

14% 

STD.  DEV. 

X 

16% 

- 

4 

_ 

4 

MIN.  OBS. 

X 

0% 

- 

444  444  4 

MAX .  OBS . 

X 

50% 

-  ei 

-  4 

- 

—  £ 

- 1  0  1  2 

s 

4 

ALL  RESPONSES 

NO.  OBS.  »  20 

MIN.  OBS.  »  0% 

MAX.  OBS.  •  75% 


B 


S 


♦ 

4 

«««  4 

444  44  4 

444  444  4  « 


“1  0  1  £■  i 


X 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  16%  STD.  DEV.  *  20% 


Q9  —  PERCENTAGE  OF  NOH-CYLINDRICAL  PARTS  WHICH  ARE  MANUFACTURED  IN  BATCHES  OF  LESS  THAN 
100  UNITS  PER  BATCH 


MISSILE  PRIMES  &  SUBS 

NO.  OBS.  *  3 

MEAN  -  72 - 

STD.  DEV.  *  19* 

MIN.  OBS.  =  50* 

MAX.  OBS.  *  80* 


OTHER  AEROSPACE 


NO.  OBS. 


*  8 
=  92% 


MEAN  = 

STD.  DEV.  =  7% 

MIN.  OBS.  =  80* 

MAX.  OES.  *  100% 


OTHER  INDUSTRY 

NO.  OBS. 

MEAN 

STD.  DEV.  = 

MIN.  OBS.  ' 

MAX.  OBS.  » 


ALL  RESPONSES 

NO.  OBS.  *  20 

MIN.  OBS.  *  0% 

MAX.  OBS.  *  100% 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  »  7 6%  STD.  DEV.  *  30% 


B- 18 


Q9  --  PERCENTAGE  OF  CYLINDRICAL  PARTS  WHICH  ARE  MANUFACTURED  IN  BATCHES  OF  LESS  THAN  100  UNITS 
PER  BATCH 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

s 

3 

MEAN 

X 

70% 

STD.  DEV. 

s 

17% 

♦ 

MIN.  OBS. 

= 

50% 

- 

♦  ♦ 

MAX.  OBS. 

s 

80% 

_  er 

-4 

-i 

-  1  M  1 

* 

4 

& 

OTHER  AEROSPACE 

NO.  OBS. 

= 

8 

MEAN 

3 

84%  • 

STD.  DEV. 

X 

26% 

_ 

♦  ♦♦ 

MIN.  08S. 

* 

205 

- 

♦ 

♦♦♦♦ 

MAX.  OBS. 

X 

100% 

—  c* 

-4 

-7  -£ 

- 1  0  1 

4 

c 

OTHER  INDUSTRY 

NO.  OBS. 

= 

9 

MEAN 

X 

79% 

- 

♦ 

STD.  DEV. 

= 

27% 

♦ 

MIN.  OBS. 

3 

20% 

- 

♦ 

♦  ♦  ♦  ♦ 

MAX.  OBS. 

Z 

100% 

_  cr 

-4 

- 1  1.1  1 

4 

<tr( 

uo 

O 

h— 

- 

♦ 

Ui 

tr 

♦ 

ALL  RESPONSES 

00 

o 

- 

* 

- 

♦  * 

NO.  OBS. 

X 

20 

- 

♦ 

♦  ♦♦♦♦ 

MIN.  OBS. 

a 

20% 

♦ 

♦  ♦♦  ♦  ♦♦♦♦ 

MAX.  OBS. 

* 

100% 

-4 

- 

- 1  H  1 

s 

4 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =■  80%  STD.  CEV.  *  25% 


8-17 


Q8  -  APPROXIMATE  TOTAL  VOLUME  (NUMBER  OF  UNITS)  OF  NON-CYLINDRICAL  MACHINED  PARTS  MANUFACTURED 
IN-HOUSE  ASSEMBLY 


MISSILE  PRIMES  i  SUBS 

NO.  OBS.  =3 
MEAN  =  206K 

STD.  DEV.  *  341K 

MIN.  OBS.  =  IK 

MAX.  OBS.  *  600K 


OTHER  AEROSPACE 

NO.  OBS.  =6 
MEAN  =  673K 

STD.  DEV.  *  669K 

MIN.  OBS.  =  7.5K 

MAX.  OBS.  *  1420K 


OTHER  INDUSTRY 

NO.  OBS.  =  6 

MEAN  =  8163K 

STD.  DEV.  =  1956K 

MIN.  OBS.  *  1-2K 

MAX.  OBS.  *  4810K 


1 0  « 

s  -  * 

5 

£  5  « 

ALL  RESPONSES  §  *  ♦ 

NO.  OBS.  =15  • 

MIN.  OBS.  *  IK  _ . _ . _ . _ _ . _ . _ 

MAX.  OBS.  =  48100K  *‘5  -*  -i  ■£  -i  0  1  £  3  4 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  3576K  STD.  DEV.  *  12327K 


Q8  -  APPROXIMATE  TOTAL  VOLUME  (NUMBER  OF  UNITS)OF  CYLINDRICAL  MACHINED  PARTS  MANUFACTURED 
IN-HOUSE  ASSEMBLY 


MISSILE  PRIMES  i  SUBS 

NO.  OBS.  *  3 

MEAN  *  105K 


STD.  DEV. 

MIN.  OBS. 

*  I69K 

=  3K 

• 

♦ 

4 

♦ 

MAX.  OBS. 

*  300K 

-5  -4  -  •: 

-  1  0 

l 

4 

C 

OTHER  AEROSPACE 

NO.  OBS. 

*  6 

MEAN 

•  1199K 

♦ 

STD.  DEV. 

•  2342K 

- 

4 

MIN.  OBS. 

*  0. 3K 

- 

MAX.  OBS. 

*  5950K 

-  5  -  4  -3 

-- 

- 1 

l 

- 

3  4 

e 

OTHER  INDUSTRY 

NO.  OBS. 

*  6 

er 

MEAN 

*  13713K 

- 

♦ 

STD.  DEV. 

*  33405K 

♦ 

♦ 

MIN.  OBS. 

■  4.5K 

♦ 

♦ 

MAX.  OBS. 

*  81900K 

-5  -4  -3 

-1 

- 1  n 

l 

3 

3  4 

c 

♦ 

4 

1  0 

4 

4 

l/"> 

2 

O 

4 

4 

4 

4— 

s  «. 

LU 

4 

4 

ALL  RESPONSES 

O 

4 

NO.  OBS. 

15 

- 

4 

4  4 

4 

MIN.  OBS.  * 

0.3K 

_  c 

-  4 

- }: 

-  1 

0  1  2' 

3  4 

C 

MAX.  OBS.  *  81900K 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  5986K  STD.  DEV.  *  21055K 


Q7  -  APPROXIMATE  NUM8ER  OF  NEW  NON- CYLINDRICAL  MACHINED  PARTS  (NEW  PART  NUMBERS)  INTRODUCED  INTO 
THE  PLANT  EACH  TEAR 


Q10  -  PERCENTAGE  OF  NON-CYLINDRICAL  PARTS  WHICH  HAVE  GREATER  THAN  10  BATCHES  MADE  PER  YEAR 


MISSILE  PRIMES  &  SUBS 

NO.  OBS.  =  3 
MEAN  =  0% 


-  4  - -i  - 1  i'i  i 


STD.  DEV.  *  0% 

MIN.  OBS.  =  0% 

MAX.  OBS.  =  0% 


OTHER  AEROSPACE 

NO.  OBS.  =8 
MEAN  =  29°. 

STD.  DEV.  =  35% 

MIN.  OBS.  =  0? 

MAX.  OBS.  =  100" 


•  • 

•••«  •  « 


1  0  1 


OTHER  INDUSTRY 

NO.  OBS.  *  9 

MEAN  *  1 8» 

STD.  DEV.  =  30% 

MIN.  OBS.  =  0% 

MAX.  OBS.  =  80? 


ALL  RESPONSES 

NO.  OBS.  *  20 

MIN.  OBS.  *  0% 

MAX.  vBS.  =  100% 


ISI 

z 

o 


CD 

o 


«  * 

•  • 

« •  « 
•  *  •  « 


« 

«  ♦ 


« 


-  4  -  -  £  -  1  l  l  1  £ 

STANDARO  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  20%  STD.  DEV.  *  31% 


Q11  -  PERCENTAGE  OF  CYLINDRICAL  PARTS  WITH  1  TO  10  OPERATIONS  PER  PROCESS  PLAN 


MISSILE  PRIMES  4  SUBS 


NO.  OBS. 

*  3 

MEAN 

*  25? 

STD.  DEV. 

=  5? 

MIN.  OBS. 

=  20? 

- 

««« 

MAX.  OBS. 

*  30? 

-  4  -  ;■ 

-  i  1  c: 

OTHER  AEROSPACE 

NO.  OBS. 

•  8 

MEAN 

=  15? 

•  25? 

44 

STD.  DEV. 

4  4 

MIN.  OBS. 

*  2? 

- 

♦  4  4  • 

MAX.  OBS. 

=  75? 

_  c 

-  4  -  I-: 

-3 

-  1  M  1  3 

OTHER  INDUSTRY 

NO.  OBS. 

«  8 

MEAN 

*  53? 

STD.  DEV. 

*  34? 

4 

MIN.  OBS. 

*  10? 

- 

•  • 

MAX.  OBS. 

*  100? 

_  c 

-  4  -  ? 

-  £ 

- 1  0  1  - 

ALL  RESPONSES 

NO.  OBS.  *  15 

MIN.  OBS.  «  2? 

MAX.  OBS.  *  100? 


</> 

Z 

o 


Wi 

CO 

o 


« 4  ♦ 

44  < 

-  1  »'  1  ? 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  33?  STD.  DEV.  *  32? 


Qll  -  PERCENTAGE  OF  NON-CYLINDRICAL  PARTS  WITH  1  TO  10  OPERATIONS  PER  PROCESS  PLAN 


MISSILE  PRIMES  t  SUBS 

NO.  08S.  =3 

MEAN  «  23% 

STD.  DEV.  *  8% 

MIN.  OBS.  =  15% 

MAX.  OBS.  =  30% 


OTHER  AEROSPACE 

NO.  OBS.  =  8 

MEAN  =  1 7% 

STD.  DEV.  *  25% 

MIN.  OBS.  *  0% 

MAX.  OBS.  =  75% 


♦  *  ♦ 

•  *  «  ♦ 


-4  -?  -£•  -1  0 


4 


OTHER  INDUSTRY 

NO.  OBS.  =  8 

MEAN  *  59% 

STD.  DEV.  *  36% 

MIN.  OBS.  =  5% 

MAX.  OBS.  *  100% 


•  • 

•  *  ♦  ♦ 


-4 


- 1  0  1  £  3  4 


ALL  RESPONSES 

NO.  OBS.  *  19 

MIN.  OBS.  *  0% 

MAX.  OBS.  -  100% 


« 

3* 

CC 


•  •  •  » 

•  * 


-4  -£  -1  0  1  £  3  4 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  35%  STD.  DEV.  =  m 


8-30 


Q11  -  PERCENTAGE  OF  CYLINDRICAL  PARTS  WITH  TO  TO  25  OPERATIONS  PER  PROCESS  PLAN 


MISSILE  PRIMES  &  SUBS 

NO.  OBS.  «  3 

MEAN  «  65% 

STO.  DEV.  *  5% 

MIN.  OBS.  *  60% 

MAX.  OBS.  *  70% 


-1  "  1 


OTHER  AEROSPACE 

NO.  OBS.  »  8 

MEAN  =  57% 

STD.  DEV.  *  23% 

MIN.  OBS.  =  20% 

MAX.  OBS.  =  68% 


OTHER  INDUSTRY 

NO.  OBS.  =8 
MEAN  =  39” 

STD.  DEV.  =  27% 

MIN.  OBS.  »  0% 

MAX.  OBS.  *  80% 


ALL  RESPONSES 

NO.  OBS.  »  19 
MIN.  OBS.  -  0% 
MAX.  OBS.  -  88% 


« 

♦  •  • 

*  *  ♦  * 

-4  -i  -C  -1  u  1  £  3  4 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  51%  STD.  DEV.  *  25% 
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Q11  -  PERCENTAGE  OF  HON-CYLINDRICAL  PARTS  WITH  10  TO  25  OPERATIONS  PFR  PROCESS  PLAN 


MISSILE  PRIMES  4  SUBS 


NO.  OBS. 

*  3 

MEAN 

*  67% 

STD.  OEV. 

=  6% 

MIN.  OBS. 

=  60% 

- 

MAX.  OBS. 

=  70% 

_  c 

OTHER  AEROSPACE 

NO.  OBS. 

=  8 

MEAN 

=  49- 

STD.  DEV. 

*  24% 

MIN.  OBS. 

=  20% 

MAX.  OBS. 

=  84% 

-i- 

_  c 

OTHER  INDUSTRY 

NO.  OBS. 

*  8 

MEAN 

»  30% 

STD.  DEV. 

=  23% 

MIN.  OBS. 

*  0% 

- 

MAX.  OBS. 

*  55% 

_  c( 

♦  • 


-  1 


-4 


ALL  RESPONSES 

NO.  OBS.  =  19 

MIN.  OBS.  «  0% 

MAX.  OBS.  *  84% 


tS) 

§ 


s» 

C X. 


•  ♦ 

•  •  •  •  • 

•  ♦  •»•♦♦♦•♦  « 


-4  -?  -1  II  1  £  3  4 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  44%  STD.  DEV.  *  25% 
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Qll  -  PERCENT  OF  CYLINDRICAL  PARTS  WITH  >  25  OPERATIONS 


MISSILE  PRIMES  &  SUBS 


NO. 

OBS. 

* 

3 

MEAN 

* 

10% 

STD. 

OEV. 

a 

5% 

MIN. 

OBS. 

a 

5% 

MAX. 

OBS. 

a 

15% 

OTHER  AEROSPACE 

NO.  OBS. 

a 

8 

MEAN 

a 

28% 

STD.  DEV. 

a 

22% 

MIN.  OBS. 

a 

5% 

MAX.  OBS. 

a 

70% 

OTHER  INDUSTRY 

NO.  OBS. 

a 

8 

MEAN 

a 

8% 

STD.  DEV. 

a 

12% 

MIN.  OBS. 

a 

0% 

MAX.  OBS. 

a 

30% 

♦  ♦  • 


-4 


-  1 


♦  ♦  ♦  »  ♦ 


- 1  "  1  £  3  4 


ALL  RESPONSES 

NO.  OBS.  *  19 
MIN.  OflS.  *  0% 
MAX.  OBS.  ■  70% 


s 


QZ 


•  * 

•«««  «  « 

««««  «  •  « 


-4  -?  -£  -1  M  1  4 

STANOARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  17%  STD.  DEV.  *  18% 
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Oil  -  PERCENT  OF  NON-CVLINDRICAL  PARTS  WITH  >  25  OPERATIONS 


MISSILE  PRIMES  4  SUBS 

NO.  06S.  *  3 

MEAN  =  10T 

STD.  DEV.  *  5*. 

MIN.  OSS  *  5“ 

MAX  OBS  =  15. 


OTHER  AEROSPACE 

NO.  OBS.  *  8 

MEAN  =  34 

STD.  DEV.  *  28' 

MIN.  OBS.  =  S'. 

MAX.  OBS.  *  80" 


OTHER  INDUSTRY 

NO.  OBS.  *  8 

MEAN  *  m 

STD.  DEV.  *  18'. 

MIN.  OBS.  *  0* 

MAX.  OBS.  *  50? 


♦♦♦  ♦  ♦♦  ♦ 


-  4  -c  -i 


4 


♦ 


♦ 

♦  ♦  ♦  ♦ 


-4 


“1 


ALL  RESPONSES 

NO.  OBS.  *  19 
MIN.  OBS.  *  0% 
MAX.  OBS.  »  80% 


<✓> 

5 


« 

cc 


♦ 

♦ 

♦  ♦♦ 

♦  ♦♦♦ 

•♦♦1  *  •  ♦♦♦  ♦ 


-4  -£  -l  "  1  =:  3  A 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  21%  STD.  DEV.  *  24% 
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Q12  -  PERCENT  OF  CYLINDRICAL  PARTS  WITH  >  5  PARTS  PER  FAMILY 


MISSILE  PRIMES  &  SUBS 

NO.  OBS.  *  3 

MEAN  *  31* 

STO.  DEV.  =  34* 

MIN.  OBS.  *  5* 

MAX.  OBS.  *  751 


«  « 


-  4  -  3  -  i  -  l 


1  c  ■* 


OTHER  AEROSPACE 

NO.  OBS.  *  8 
MEAN  *  38% 
STD.  DEV.  =  24% 
MIN.  OBS.  =  0% 
MAX.  OBS.  *  90% 


OTHER  INDUSTRY 

NO.  OBS.  *  9 

MEAN  •  *  57% 

STD.  DEV.  *  38% 

MIN.  OBS.  -  5% 

MAX.  OBS.  -100% 


«  « 

«  •  ♦  •  * 


-<?  -4  -3  -£  -1  ri  1 


ALL  RESPONSES 

NO.  OBS.  «  20 
MIN.  OBS.  «  0% 
MAX.  OBS.  -100% 


i/> 

z 

o 


1/1 

CO 

o 


•  ••  *  «  «  • 


-I  '■  1 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  -  45%  STD.  DEV.  -  34% 


4 


Q12  -  PERCENT  OF  NON-CYLINDRICAL  PARTS  WITH  >  5  PART$  PER  FAMILY 


MISSILE  PRIMES  &  SUBS 

NO.  OBS.  =  3 

MEAN  =  31“ 

STD.  DEV.  *  25% 

MIN.  OBS.  =  15;. 

MAX.  OBS.  *  60% 


OTHER  AEROSPACE 

NO.  OBS. 

MEAN 

STD.  DEV. 

MIN.  OBS. 

MAX.  OBS. 

OTHER  I  NO 

NO.  OBS.  •  9 

MEAN  =  48% 

STD.  DEV.  *  32% 

•  • 

•««  •  «  «  • 

• - : - • - ; - : - : - : - i - : 

4  -  3  -  $  - 1  "  1  5  3  4 


MIN.  OBS.  =  0% 
MAX.  OBS.  =100% 


=  8 
=  15% 
=  13% 
=  0% 
*  40% 


lUSTRY 


-  1  0  1 


ALL  RESPONSES 

NO.  OBS.  *  20 
MIN.  OBS.  =  0% 
MAX.  OBS.  =100% 


UO 

z 

o 


<✓> 

CO 

o 


♦ 


♦  ♦  ♦ 

♦  ♦  ♦  ♦  ♦ 

♦♦♦♦♦  ♦  ♦  4  4 


-  1  -  :  -  j  -  1  1  i; 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  32%  STD.  DEV.  =  32% 


Q12  -  PERCENT  OE  CYLINDRICAL  PARTS  WITH  2-5  PARTS  PER  FAMILY 


MISSILE  PRIMES  &  SUBS 

NO.  OBS.  *  3 

MEAN  *  391 

STD.  DEV.  *  20*. 

MIN.  OBS.  =  20% 

MAX.  OBS.  =  60% 


OTHER  AEROSPACE 

NO.  OBS.  =8 
MEAN  «  42% 
STD.  DEV.  »  26% 
MIN.  OBS.  *  0% 
MAX.  OBS.  *  75% 


OTHER  INDUSTRY 

NO.  OBS.  *  9 

MEAN  *  1 5* 

STD.  DEV.  *  13% 

MIN.  OBS.  *  0% 

MAX.  OBS.  »  40% 


♦ 

•  •  • 

«  «•«  ♦  •  •• 

-  4  -  -i  -  I  0  1  :■  3  4 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  29%  STD.  DEV.  *  23% 
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Q 12  -  PERCEN’  OF  NON-CYLINORICAL  PARTS  WITH  2-5  PARTS  PER  FAMILY 


MISSILE  PRIMES  h  SU8S 


NO.  OBS. 

3 

MEAN 

37% 

STD.  DEV. 

13% 

MIN.  OBS. 

25% 

- 

MAX.  OBS. 

50% 

_  e 

OTHER  AEROSPACE 

NO.  OBS. 

8 

MEAN 

44% 

STD.  DEV. 

24% 

MIN.  OBS. 

10% 

- 

MAX.  OBS. 

80% 

-  c, 

OTHER  INDUSTRY 

NO.  OBS. 

9 

mean 

27% 

STD.  DEV.  = 

31% 

MIN.  OBS.  = 

0% 

- 

MAX .  OBS . 

100% 

-  :  - 

- 1  o  i  =■  :■■■  4 


« «  »  ♦«  •  « 


- 1  u  1  2  5  4 


♦  ♦  • 

•  *  ««  *  • 


\ 


ALL  RESPONSES 

NO.  08S.  *  20 
MIN.  OBS.  *  0% 
MAX.  OBS.  *  100% 


<✓> 

z 

o 


s 


♦  ♦  * 

«  *  • 

*  ••  »<•  •  « 

-  4  -  s  - 1  o  i  s  5  4 

STANOARO  deviations  from  MEAN  (ALL  RESPONSES) 

MEAN  =  35%  STD.  DEV.  *  26% 
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Q12  -  PERCENT  OF  CYLINDRICAL  PARTS,  TOTALLY  DIFFERENT 


MISSILE 

PRIMES 

&  SUBS 

NO.  OBS. 

3 

MEAN 

= 

30% 

STD.  DEV 

. 

18% 

MIN.  OBS 

* 

10% 

MAX.  OBS 

3 

46% 

OTHER  AEROSPACE 

NO.  OBS. 

3 

8 

MEAN 

* 

20% 

STD.  DEV. 

3 

16% 

MIN.  OBS. 

= 

5% 

MAX.  OBS. 

3 

55% 

OTHER  INDUSTRY 

NO.  OBS. 

3 

9 

MEAN 

3 

28% 

STD.  DEV. 

* 

34% 

MIN.  OBS. 

= 

0% 

MAX.  OBS. 

3 

85% 

ALL  RESPONSES 

NO.  OBS. 

= 

20 

MIN.  OBS. 

3 

0% 

MAX.  OBS. 

S 

85% 

< 


v> 

o 

o 


• *♦ • ♦  » 


-  1  M  1 


1  1 


-  i  - 1  fi  l  £ 

STANOARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  25%  STD.  DEV.  =  25% 
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Q12  -  PERCENT  OF  NON-CYUNDRICAL  PARTS.  TOTALLY  OUFERIN' 


MISSILE  PRIMES 

t.  SUBS 

NO.  OBS. 

3 

MEAN 

32 

STD.  DEV. 

16\ 

MIN.  OBS. 

15 

MAX.  OBS. 

46 

OTHER  AEROSPACE 

NO.  OBS. 

=  8 

MEAN' 

=  41% 

STD.  OEV . 

.  29 

• 

MIN.  OBS. 

r  10 

•  •  •  • 

MAX.  OBS. 

=  90 

i  : 

OTHER  INDUSTRY 

NO.  OBS. 

x  9 

MEAN 

X  25. 

• 

STD.  DEV. 

=  34% 

• 

•  ♦ 

MIN.  OBS. 

=  0.. 

« «  * 

MAX.  OBS.  =  85 


ALL  RESPONSES 

NO.  OBS.  =  20 

MIN.  OBS.  '  OS 

MAX.  OBS.  =  90% 


C/") 

2 

O 


5* 

cx 

UJ 

i/1 

CO 

o 


«««•  «  •  • 

1  "  1 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  --  33'.  STD.  DEV.  •  30 


Q13  -  ANNUAL  NUMBER  OF  PROCESS  PLANS  FOR  NEW  CYLINDRICAL  PARTS 


MISSILE  PRIMES 

&  SUBS 

NO.  OBS. 

3 

MEAN 

m 

145 

STD.  DEV. 

= 

51 

♦ 

MIN.  OBS. 

m 

100 

♦ 

_ _ .... 

MAX.  OBS. 

M 

136 

-5  -4  -3  -£  -1  'J  1 

3  4 

C 

OTHER  AEROSPACE 

NO.  OBS. 

m 

8 

MEAN 

m 

673 

♦ 

STD.  DEV. 

• 

801 

•  ♦ 

MIN.  OBS. 

s 

30 

♦  M  ♦ 

•  .  _  _ 

_ ;  , 

MAX.  OBS. 

« 

2000 

-  5  -  *  -  -  £  - 1  o  I  - 

3  4 

OTHER  INDUSTRY 

NO.  OBS. 

* 

7 

MEAN 

m 

2276 

STD.  DEV. 

MIN.  OBS. 

* 

* 

2589 

50 

♦ 

♦  ♦♦  ♦♦ 

♦ 

MAX.  OBS. 

« 

7250 

-5  -4  -?  -£  -1  0  1  * 

3  4 

s 

4/T  - 

5 

♦ 

♦ 

5 

“ 

♦ 

♦ 

ALL  RESPONSES 

8 

< 

♦ 

NO.  OBS. 

18 

_ 

♦  t  ♦ 

♦♦♦♦  ♦  ♦♦ 

♦ 

.  -  • - t - 

MIN.  OBS.  * 

MAX.  OBS.  « 

30 

7250 

-  X 

-  3 

- 1  it  l 

£  3 

4 

STANOARO  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  1206  STD.  DEV.  »  1853 
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16  -  PERCENTAGE  OF  PROCESS  PLANNING  COSTS  TO  SELECT  MACHINES  AND  EQUIPMENT  FOR  A  NEW 
NON-CYLINDRICAL  PART 

ISSUE  PRIMES  i  SUBS 

10.  OBS.  =  3 

IEAN  =  iv. 

•TO.  OEV .  *  8.6 

f IN .  OBS.  *  3- 

1AX.  OBS.  =  7n 


3THER  AEROSPACE 


NO.  OBS.  =  8 
MEAN  =  8.5 
STD.  OEV.  =  6.5 
MIN.  OBS.  =  2 
MAX.  OBS.  =  2C 


1  THER  INDUSTRY 

NO.  OBS.  =  9 

MEAN  =  6.1’' 

STD  DEV.  =  3,r 

MIN.  OBS.  =  1% 

MAX.  08S.  =  1  O'. 


i/i 

o 

oc 

UJ 

ALL  RESPONSES  g 

NO.  OBS  =  20 

MIN  OBS.  =  2 

MAX  OBS.  -  2 OS 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  7.8‘  STD.  DEV.  - 


5.5 


qi6  -  PERCENTAGE  OF  PROCESS  PLANNING  COSTS  TO  SELECT  MACHINES  AND  EQUIPMENT  FOR  A  NEW 
CYLINDRICAL  PART 


MISSILE  PRIMES  &  SUBS_ 


NO.  OBS.  «  3 

MEAN  *  UT 

STD-  DEV.  =  8.5L- 

MIN-  OBS.  =  3% 

MAX.  OBS.  =  ZO% 


OTHER  AEROSPACE 


NO.  OBS.  *  8 

MEAN  *  6.5:; 

STD.  OEV .  *  4 '6% 

MIN.  OBS.  *  2% 

MAX.  OBS.  ■  15.„ 


OTHER  INOUSTRY 

NO.  08S.  =  9 

MEAN  *  6% 

STD.  DEV.  =  3. 21= 

MIN.  OBS.  *  2% 

MAX.  OBS.  *  10% 


ALL  RESPONSES 

NO.  OBS.  =  20 
MIN.  OBS.  *  2% 
MAX.  OBS.  *  15% 


MEAN  = 


Q16  -  PERCENTAGE  OF  PROCESS  PLANNING  COSTS  TO  DETERMINE  OPERATION  SEQUENCES  FOR  A  NEW 
NON-CYLINDRICAl  PART 


MISSILE  PRIMES  &  SU8S 


NO. 

OBS. 

=  ? 

MEAN 

=  20.7 

STD. 

DEV. 

=  25.7 

MIN. 

OBS. 

=  2 

MAX. 

OBS. 

=  50 

OTHER  AEROSPACE 

NO.  OBS. 

*  8 

MEAN 

=  14.9 

STD.  DEV. 

s  15.9" 

MIN.  OBS. 

■  4 

MAX.  OBS. 

=  50 

OTHER  INOUSTRV 

NO.  OBS. 

a 

9 

MEAN 

a 

25. 3* 

STD.  DEV. 

= 

19.4’, 

MIN.  OBS. 

3: 

MAX.  OBS. 

65- 

AU  RESPONSES 

NO.  OBS.  *  20 
MIN.  OBS.  *  2- 
MAX.  OBS.  *  65% 


wn 

Z 

o 


c> 


1 


!  '  1 


•  « 

•  •  •  « «  « 
*••«*••  •«  * 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  20  S'  STD.  DEV.  =  1 8 . 6‘T 


I---63 


Q16  -  PERCENTAGE  OP  PROCESS  PLANNING 


cw 

INDR  I  CAL  PART 

MISSILE  PRIMES  &  SUBS 

NO.  OBS. 

=  3 

MEAN 

*  20.7. 

STD.  DEV. 

*  25.7 

MIN.  OBS. 

=  2 

MAX.  OBS. 

=  50' 

OTHER  AEROSPACE 

NC.  OBS. 

a  c 

MEAN 

=  20.9 

STD.  DEV. 

=  22.3 

MIN.  oes. 

r  jl 

CO 

o 

X 

£ 

=  65 

OTHER -INDUSTRY 

NO.  OBS. 

3 

9 

MEAN 

= 

22 

STD.  DEv. 

= 

16.1 

MIN.  OBS. 

X 

2 

MAX.  OBS. 

= 

50 

COSTS  TO  DETERMINE  OPERATION  SEQUENCES  FOR  A  NE 


4 


4 


1  !• 


All  RESPONSES 

NO.  OBS.  =  20 
MIN.  OBS.  =  2 
MAX.  OBS.  =  50S 


standard  dev  I at ions  from  mean 

MEAN  =  21.8 


(ALL  RESPONSES) 
1°.  1 


S  -  52 


STD.  DEV. 


015  -  APPROXIMATE  ANNUAL  MAINTENANCE  AND  SUPPORT  COSTS  EOP  C'JRRFUTLY  USED  COMPUTER  ASS'  JET 
PROCESS  PLANNING 


MISSILE  PRIMES  A  SUBS 


NO.  OBS. 

MEAN 

STD.  DEV. 

MIN.  OBS. 

„  1 

=  S5K 

*  SO 

-  S5K 

♦ 

MAX.  OBS. 

=  S5K 

_  e; 

-4 

-3 

-i 

0 

i 

- 

4 

OTHER  AEROSPACE 

NO.  OBS. 

=  1 

MEAN 

=  S20K 

STD.  OEV . 

=  SO 

MIN.  ORS. 

=  S20K 

- 

♦ 

MAX.  OBS. 

=  S20K 

_  CJ 

-4 

—  c 

i.i 

i 

4  e 

OTHER  INDUSTRY 

NO.  OBS. 

=  3 

MEAN 

=  $71K 

STD.  OEV. 

=  $41 K 

MIN.  OBS. 

.  S24K 

- 

♦ 

♦  ♦ 

MAX.  OBS. 

*  STOCK 

* 

• 

• 

.. 

v 

-4 


ALL  RESPONSES 


MO.  OBS. 
MIN.  OBS. 
MAX.  OBS. 


»  5 
=  S5K 
*  S100K 


«c 

5> 

at 


-4 


-  I 


1 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES! 
MEAN  =  $48K  STD  DEV  =  SAAK 


Q14  -  AUTOMATION  PLANNED  FOR  PROCESS  PLANNING  FUNCTIONS  WITHIN  THE  NEXT  2  YEARS 


Q14  -  CURRENT  PROCESS  PLANNING  FUNCTIONS  AND  LEVELS  OF  AUTOMATION 
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Q13  -  TOTAL  NUMBER  Or  PROCESS  PLANS  OF  ALL  TYPES  PREPARED  ANNURLL'  r-TP  ';QN-CVL !NTr  1 C11.  I>£C*S 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

MEAN 

STD.  DEV. 

MIN.  OBS. 

=  3 

=  692 

=  299 

=  350 

« 

•  • 

MAX.  OBS. 

=  906 

- 

-  4 

- 

!  2 

4 

c 

OTHER  AEROSPACE 

NO-  OBS. 

=  8 

MEAN 

=  4040 

STD.  DEV. 

=  4064 

• 

MIN.  OBS. 

*  565 

4  4  4  4  « 

4 

MAX.  08S . 

=  12100 

* 

* 

* 

* 

* 

•  1  1  1  £ 

4 

OTHER  INDUSTRY 

NO.  OBS. 

*  7 

MEAN 

=  1867 

STD.  DEV. 

=  2228 

4 

• 

MIN.  OBS. 

=  100 

4  4  4  4  4 

MAX.  OBS. 

=  6300 

-  4 

-  ; 

-  ^ 

- 1  "  l  i 

4 

ALL  RESPONSES 

NO.  OBS.  =  18 

MIN.  OBS.  =  100 

MAX.  OBS.  =  12100 


wn 

z 

o 


i/1 

CD 

O 


••••••  ««  « 

■*  !  "  1  2  }  4 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  ^  2637  STD.  DEV.  =  3225 


Q13  -  TOTAL  NUMBER  OF  PROCESS  PLANS  OF  ALL  TYPES  PREPARED  ANNUALLY  FOR  CYLINDRICAL  PARTS 


MISSILE  PRIMES  A  SUBS 


NO.  OBS. 

* 

3 

MEAN 

■ 

422 

STD.  DEV. 

X 

59 

♦ 

— 

♦ 

MIN.  OBS. 

X 

370 

- 

♦ 

MAX.  OBS. 

X 

486 

_  C 

-4 

- y. 

— 

- 1  H 

i 

1 

4 

c 

OTHER  AEROSPACE 

NO.  OBS.  »  8 

MEAN  *  2363 

STD.  DEV.  -  2380 

MIN.  OBS.  *  180 

♦  ♦ 

♦  ♦♦  ♦♦ 

♦ 

MAX.  OBS. 

X 

/ouu 

_e; 

-4 

-3 

-£ 

-1  I' 

l  £ 

7; 

4 

c# 

OTHER  INDUSTRY 

NO.  OBS. 

X 

7 

MEAN 

* 

4184 

STD.  DEV. 

* 

5096 

♦ 

MIN.  OBS. 

m 

160 

- 

♦  ♦  ♦  ♦ 

4 

• 

• 

14350 

.  -  *  - 

*  * 

"  " 

_  c; 

-  4 

*  }'■ 

-c* 

- 1  0 

1  £ 

4 

5 

l/T 

£ 

H- 

< 

OC  e, 

♦ 

ALL  RESPONSES 

sr> 

£  . 

♦ 

♦  4  4 

NO.  OBS. 

18 

~ 

444  4 

ii;n 

* 

444  444  44 

MTN  ink  x 

MAX.  OBS.  - 

14350 

_  c 

-  4 

-  3 

*  c 

- 1  0  1  £ 

-■ 

4 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  2748  STD.  DEV.  *  3657 
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Q13  -  TOTAL  NUMBER  OF  STUDY  PLANS  PREPARED  ANNUALLY  FOR  NON-CYLINDRICAL  PARTS 


MISSILE  PRIMES  4  SUBS 


NO.  OBS. 

=  3 

MEAN 

*  383 

STD.  DEV. 

*  176 

MIN.  OBS. 

«  200 

- 

MAX.  OBS. 

=  550 

_  Cj 

OTHER  AEROSPACE 

NO.  OBS. 

*  8 

MEAN 

*  786 

STD.  DEV. 

=  949 

MIN.  OBS. 

=  10 

- 

MAX.  OBS. 

-  3000 

OTHER  INDUSTRY 

NO.  OBS. 

*  6 

MEAN 

•  140 

* 

STD.  DEV. 

=  219 

* 

MIN.  OBS. 

=  0 

- 

MAX.  OBS. 

*  560 

_  c 

- 1  I.  1 


-  1  0  1 


-  J  n  i 


4 


4 


I 


ALL  RESPONSES 

NO.  OBS.  »  17 

MIN.  OBS.  *  0 

MAX.  OBS.  *  3000 


5 


to 

cc 

o 


*  « 

-  *  -  i  -  E  -  1  fi  1  £  3  4  5 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  487  STD.  DEV.  *  711 
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Q13  -  TOTAL  NUMBER  OF  STUDY  PLANS  PREPARED  ANNUALLY  FOR  CYLINDRICAL  PARTS 


MISSILE  PRIMES  &  SUBS 

NO.  OBS.  -  3 

MEAN  «  233 

STD.  DEV.  «  58 

MIN.  OBS.  *  200 

MAX.  OBS.  *  300 


OTHER  AEROSPACE 

NO.  OBS.  »  8 

MEAN  «  373 

STD.  DEV.  -  362 

MIN.  OBS.  »  10 

MAX.  OBS.  •  1000 

OTHER  INDUSTRY 

NO.  OBS.  -  6 

MEAN  -  162 

STO.  DEV.  -  334 

MIN.  OBS.  «  0 

MAX.  OBS.  -  840 


Q13  -  TOTAL  NUMBER  OF  PROCESS  PLANS  WHICH  ARE  MODIFIED  ANNUALLY  FOR  NON-CYLINDRICAL  PARTS 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

s  3 

MEAN 

STD.  DEV. 

«  65 

*  41 

- 

4 

« 

MIN.  OBS. 

=  20 

♦ 

MAX.  OBS. 

o 

o 

u 

-5  -  4  -3 

- 1  n  i 

? 

3  4 

5 

OTHER  AEROSPACE 

NO.  OBS. 

=  8 

MEAN 

*  2133 

STD.  DEV. 

MIN.  OBS. 

=  2653 

*  260 

4 

4 

44  44  4 

• 

MAX.  OBS. 

=  8100 

-5  -4  - 

- 1  0  1 

3  4 

OTHER  INDUSTRY 

NO.  OBS. 

*  7 

MEAN 

=  736 

STD.  DEV. 

MIN.  OBS. 

*  1071 

■  90 

• 

44 

44  4  4 

MAX.  OBS. 

=  3000 

-  s  -  4  -3 

-c- 

- 1  0  1 

3  4 

5 

ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS.  * 
MAX.  OBS. 


18 

20 

8100 


on 

z 

o 


s 


-  4 


- 1 


I 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  1245  STD.  DEV.  «  2007 


1245 


Q13  -  TOTAL  NUMBER  OF  PROCESS  PLANS  WHICH  ARE  MODIFIED  ANNUALLY  FOR  CYLINDRICAL  PARTS 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

X 

3 

MEAN 

* 

43 

STO.  OEV. 

M 

31 

" 

MIN.  OBS. 

* 

10 

- 

MAX.  OBS. 

= 

70 

_  C( 

OTHER  AEROSPACE 

NO.  OBS. 

S 

8 

MEAN 

s 

1318 

STD.  OEV. 

* 

1773 

MIN.  OBS. 

= 

100 

- 

MAX.  OBS. 

m 

5400 

_  c; 

OTHER  INDUSTRY 

NO.  OBS. 

7 

MEAN 

• 

1770 

STO.  OEV. 

* 

2677 

- 

MIN.  OBS. 

s 

50 

_ 

MAX.  OBS. 

3 

7000 

- :  - 

4  4 

444  4 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS.  » 
MAX.  OBS.  » 


♦ 

4 

4 

4 

44 

44  4 

444  4 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  «  1281  STD.  DEV.  »  2047 
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Q13  -  ANNUAL  NUMBER  OF  PROCESS  PLANS  FOR  NEW  NON-CYLINDRICAL  PARTS 


far 

til 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

9 

3 

MEAN 

9 

244 

STD.  OEV. 

3 

163 

MIN.  OBS. 

a 

75 

MAX.  OBS. 

3 

400 

OTHER  AEROSPACE 

NO.  OBS. 

= 

8 

MEAN 

* 

1121 

STD.  DEV. 

3 

1379 

MIN.  OBS. 

S 

50 

MAX.  OBS. 

3 

3445 

OTHER  INDUSTRY 

NO.  OBS. 

r 

7 

MEAN 

3 

1012 

STD.  OEV. 

3 

1164 

K.N.  OBS. 

S 

10 

MAX.  OBS. 

X 

3250 

-1 


?■  4 


♦  ♦ 

♦♦  ♦  ♦  ♦  ♦ 

-s - : - : - : - : - : - s - : - t - t - 

-5  0  1  3  3  4  "j 


as 

LU 

ALL  RESPONSES  §  -  ♦♦ 


NO.  OBS. 

MIN.  OBS. 

00  o 

N  M 

- 

44  4 

4444  4  4 

444 

MAX.  OBS. 

«  3445 

_  C 

-4 

4 

- 1  0  1 

£ 

4 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  932  STD.  DEV.  «  1170 
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i 
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Q16  -  PERCENTAGE  OF  PROCESS  PLANNING  COSTS  TO  SELECT  TOOLING  FOP  »  NEW  CVLINT-ICAL  PA 


MISSILE  PRIMES 

4  SUBS 

NO.  OBS. 

3 

MEAN 

14.7 

STD.  DEV. 

5J- 

MIN.  OBS. 

10' 

MAX.  OBS. 

20 

OTHER  AEROSPACE 

NO.  OBS. 

8 

MEAN 

11.9 

STD.  DEV. 

= 

8' 

MIN.  OBS. 

= 

O' 

MAX.  OBS. 

25' 

OTHER  INDUSTRY 

NO.  OBS. 

= 

8 

MEAN 

= 

8.5’ 

STD.  DEV. 

* 

3.r- 

MIN.  OBS. 

= 

5S 

MAX.  OBS. 

13* 

ALL  RESPONSES 


I/O 

z 

o 


UJ 

uO 

CD 

O 


NO.  OBS. 

r 

19 

«  •  • 

>  t  m  * 

MIN.  OBS. 

= 

0' 

1 

MAX.  OBS. 

= 

25. 

STANDARD  DEVIATIONS  FROM  MEAN 

(ALL  RESPONSES) 

KEAN  =  10.9 


STD.  DEV .  =  6.1 


Q16  -  PERCENTAGE  OF  PROCESS  PLANNING  COST'.  TO  SELECT  TOOLING  ^01:  A  NEW  NON-CYlI'<DE>!CAl  PAPT 


MISSILE  PRIMES  i  SUBS 


NO.  OBS.  =  3 
MEAN  =  13 
STD.  OEV.  =  2.6 
MIN.  OBS.  =  10 
MAX.  OBS.  =  IF 


OTHER  AEROSPACE 

NO.  OBS.  =  P 
MEAN  --  12-5 
STD.  OEV.  =  8.8 
MIN.  OBS.  =  0 
MAX.  OBS.  =  30 


0THER  INDUSTRY 

NO.  OSS.  *  8 
MEAN  =  9.r 
STD.  DEV.  =  3.8 
MIN.  OBS.  =  5 
MAX.  OBS.  =  15 


-  !  > 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  -  11.?'  STD.  DEV.  *  6. 3‘ 
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ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX.  OBS. 


IS) 

2 

O 


< 

£X 

LU 

OO 

CD 

o 


19 


0 


30 


-  PERCENTAGE  OF  PROCESS  PLANNING  COSTS  TO  DETERMINE  PROCESS!" 


IG  PARAMETERS  FOP  A  "JL'J  CYLINOPIC' 


MISSILE  PRIMES  &  SUBS 
NO.  OBS.  *  3 


MEAN 

= 

4.7' 

STD.  DEV. 

5.0' 

MIN.  OBS. 

0" 

•  -  • 

MAX.  OBS. 

= 

10- 

: 

OTHER  AEROSPACE 

NO.  OBS. 

8 

MEAN 

= 

10.3" 

STD.  DEV. 

= 

18. IT 

• 

MIN.  OBS. 

= 

O' 

•  4  •  • 

MAX.  OBS. 

- 

53 

1 

OTHER  INDUSTRY 

NO.  OBS. 

-- 

8 

MEAN 

- 

10" 

STD.  DEV. 

- 

9.3' 

•  ft 

MIN.  OBS. 

- 

01 

•  ft  ft 

MAX.  OBS. 

= 

301 

■l 

1 

ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX.  OBS. 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  -  9.3*.  STD.  DEV.  =  139 
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gie  -  PERCENTAGE  OF  PROCESS  PLANNING  COSTS  TO  DETERMINE  PROCESSING  PARAMETERS  FOP  R  N 
\0-\-CYLlNDRirAL  PART 

MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

3 

MEAN 

6.3 

STD.  DEV. 

7 .  B 

MIN,  OBS. 

n 

MAX  OBS. 

15 

OTHER  AEROSPACE 

NO.  OBS. 

8 

ML  AN  - 

10.9 

STD.  DEV. 

18.3 

MIV  OBS. 

0 

MAX.  OBS. 

53 

i'HEA  INDUSTRY 

NO. 

OBS. 

*  8 

Mra> 

1 

=  10.6' 

STD 

.  DEV. 

*  10.2 

MIN 

.  OBS. 

=  0 

MAX 

.  OBS. 

=  20J 

ALL  RESPONSES 

NO.  OBS. 

= 

19 

MIN.  OBS. 

= 

0 

MAX.  OBS. 

= 

53 

uO 

z 

o 


cc 


uo 

GO 

O 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

STD.  DEV.  *  13. 


MEAN  =  10. V 


Q16  -  percentage  of  process  planning  costs  to  determine  TIME  standards  fop  a  new  c Y 


MISSILE  PRIMES  i  SUBS 


NO.  OBS.  =  3 
MEAN  =  7 . 7 . 
STD.  DEV.  =  2.5 
MIN.  OBS.  =  5. 
MAX.  OBS.  =  ln 


OTHER  AEROSPACE 

NO.  OBS.  =  S 
MEAN  =  3.5 
STD.  DEV.  =  2.2 
MIN.  OBS.  =  0 
MAT.  OBS. 

OTHER  INOUSTRY 

NO.  OBS.  =  9 
MEAN  =  13.8 
STD.  OEV.  =  9.6 
MIN.  OBS.  =  y 
MAX.  OBS.  *  30 


< 

ex 

UJ 


ALL  RESPONSES 


NO.  OBS. 
MIN.  OBS. 
MAX.  OBS. 


20 

0 

30. 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  fl-fi  STD.  DEV.  =  8. 


Q16  -  PERCENTAGE  OF  PROCESS  PLANNING  COSTS  TO  DETERMINE  TIME  STANDARDS  FOR  A  NEW  W-CYL  INDR!  CAL  PA 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

= 

3 

MEAN 

6 

STD.  DEV. 

= 

1 .  V. 

♦ 

MIN.  OBS. 

= 

5 

♦  • 

MAX.  OBS. 

= 

8 

4 

]  i 

OTHER  AEROSPACE 

NO.  OBS. 

= 

8 

MEAN 

= 

4 

STD.  DEV. 

2.4' 

MIN.  OBS. 

= 

O' 

MAX  OBS 

r 

- 

1 

i  "  ; 

- 

0THLR  INDUSTRY 

NO.  OBS. 

= 

9 

MEAN 

* 

12.9° 

STD.  DEV. 

- 

9.6 

♦  •  ♦ 

MIN.  OBS. 

I,. 

♦  ♦  «  ♦ 

♦ 

MAX.  OBS. 

* 

25 

4 

• 

i  »  i 

ALL  RESPONSES 

NO.  OBS. 

= 

20 

MIN.  OBS. 

= 

os 

MAX.  OBS. 

* 

25': 

<x 


CD 

o 


1 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  8.3"  STD.  DEV.  =  7.7° 


Q16  -  PERCENTAGE  OF  PROCESS  PLANNING  COSTS  TO  ANALYZE  TOLERANCES  FOR  A  NEW  CYLINDRICAL  rAO 


MISSILE  PRIMES  &  SUBS 

NO.  OBS. 

MEAN 

STD.  DEV.  * 

MIN.  OBS. 

MAX.  OBS. 

OTHER  AEROSPACE 


NO.  OBS.  =  8 

MEAN  *  4.5- 

STD.  DEV.  =  5.4'. 

MIN.  OBS.  =  Qe; 

MAX.  OBS.  =  15" 

OTHER  INDUSTRY 

NO.  OBS.  =  8 

MEAN  *  4 . 50 

STD.  DEV.  =  4. S'! 

MIN.  OBS.  =  0% 

MAX.  OBS.  =  15" 


3 

6.3”, 

7.U 

0" 

1.1% 


ALL  RESPONSES 

NO.  OBS.  =  19 
MIN.  OBS.  =  0% 
MAX.  OBS.  =  15" 


o 

»— 


to 

A 

O 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
4.8%  STD.  DEV.  =  5.1 


MEAN  = 


Q16  -  PERCENTAGE  OF  PROCESS  PLANNING  COSTS  TO  ANALYZE  TOLERANCES  FOR  A  NEW  NON-CYLINDR1CAL  PART 


MISSILE  PRIMES 

&  SUBS 

NO.  OBS. 

3 

MEAN 

6.3" 

STD.  DEV. 

7.  V. 

MIN.  OBS. 

0”, 

• 

• 

« 

MAX.  OBS. 

= 

14'. 

- 

X 

l 

!  _ 

OTHER  AEROSPACE 

NO.  OBS. 

= 

8 

MEAN 

4.4 

STD.  DEV. 

4.1 

•  • 

• 

MIN.  OBS. 

= 

0'< 

♦  •  ♦  ♦ 

• 

MAX.  OBS. 

= 

10' 

r 

X 

1  " 

1 

OTHER  INDUSTRY 

NO  OBS. 

8 

MEAN 

4.5*- 

♦ 

STD.  DEV. 

4.8' 

• 

♦ 

MIN.  OBS. 

Ox 

♦  ♦ 

♦ 

♦ 

MAX .  OBS . 

15T 

un 

X 

i 

i 

o 

« 

►— 

• 

t X 

♦ 

• 

on 

♦ 

• 

ALL  RESPONSES 

GO 

O 

♦ 

♦ 

♦  ♦ 

• 

♦ 

NO.  OBS. 

19 

«  « 

%  • 

♦  ♦ 

MIN.  OBS. 

O', 

: 

: 

:  - 

: 

:  ’ 

:  ■ 

: 

*■ . 

X 

i 

1 1 

1 

>. 

MAX.  OBS. 

15e 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  4.7'  STD.  DEV.  =  4.6' 


Q16  -  PERCENTAGE  OF  PROCESS  PLANNING  COSTS  TO  PREPARE  ROUTING  SHEETS  FOR  A  NEW  CYLINDRICAL  P 


MISSILE  PRIMES  4  SUBS 


NO. 

OBS. 

:  4 

MEAN 

=  15.8' 

STO. 

DEV. 

a  12.2 

MIN. 

OBS. 

=  5% 

MAX. 

OBS. 

=  33'. 

OTHER  AEROSPACE 

NO.  OBS. 

8 

MEAN 

= 

6.  I'¬ 

STD.  DEV. 

* 

ll  8T 

MIN.  OBS. 

0'* 

MAX.  OBS. 

= 

35* 

OTHER  INDUSTRY 

NO.  OBS. 

9 

9 

MEAN 

2 

9.6: 

STD.  DEV. 

= 

5.6': 

MIN.  OBS. 

2*. 

MAX.  OBS. 

20* 

ALL  RESPONSES 

NO.  OBS. 

21 

MIN.  OBS. 

= 

0% 

MAX.  OBS. 

= 

35% 

ISI 

to 

o 


-  i  -  1 


4.1 


♦ «  • 
♦  •  «  • 

l  «  •  ♦  • 


1 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  9.4'J  STD.  DEV.  =  9.P. 


STD.  DEV. 


Q16  -  PERCENTAGE  OF  PROCESS  PLANNING  COSTS  TO  PREPARE  ROUTING  SHEETS  FOR  A  NEW  NON-CYL INOP ICAL  "ART 


MISSILE  PRIMES  &  SUBS 


NO. 

OBS. 

=  4 

MEAN 

=  14.5’; 

STD. 

DEV. 

=  13.2 

MIN. 

OBS. 

=  5'- 

MAX. 

OBS 

=  33' 

OTHER  AEROSPACE 

NO.  OBS. 

8 

MEAN 

= 

6.3 

STD.  DEV. 

11.7, 

MIN.  OBS. 

OS 

MAX .  OBS. 

= 

35' 

OTHER  INDUSTRY 

NO.  OBS. 

* 

9 

MEAN 

9.7% 

STD.  OEV . 

= 

5.4". 

MIN.  OBS. 

= 

3S 

MAX.  OBS. 

20" 

ALL  RESPONSES 

NO.  OBS. 

= 

21 

MIN.  OBS. 

or 

MAX.  OBS. 

* 

35- 

uo 

z 

O 


o 


« « • «  «  «  «  •  • 

*  t  n  1  j  j  4 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  9-3"  STD.  DEV.  =  9.7°'. 
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Q16  -  PERCENTAGE 'OF  PROCESS  PLANNING  COSTS  TO  PREPARE  OPERATION  SHEETS  FOR  A  NEW  CYLINDRICAL  PAP 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

= 

4 

MEAN 

19°! 

STD.  DEV. 

=  14.9“ 

* 

MIN.  OBS. 

=  5’- 

• 

• 

• 

MAX.  OBS. 

=  4  O’- 

• 

OTHER  AEROSPACE 

NO.  OBS. 

8 

MEAN 

= 

16.3s, 

STD.  DEV. 

= 

13.8% 

♦ 

MIN.  OBS. 

0% 

•  •  •  ♦  « 

«  • 

MAX.  OBS. 

= 

371?  ! 

1  <• 

1  1 

OTHER  INDUSTRY 

NO.  OBS. 

= 

8 

mean 

= 

11.3°. 

STD.  DEV. 

= 

10.3° 

•  • 

MIN.  OBS. 

x 

0% 

•  ♦  ♦  •  < 

• 

. 

MAX.  OBS. 

= 

307 

\  :•  .  i  " 

i 

- 

ALL  RESPONSES 

OBSERVATIONS 

•  •  • 

• 

NO.  OBS. 

20 

•  *  •  • 

•  ••  •  «  • 

• 

MIN.  OBS. 

0% 

• 

MAX.  OBS. 

40° 

STANDARD  DEVIATIONS  FROM  MEAN 

(ALL  RESPONSES) 

MEAN  =■  I  a.  8'  STD.  DEV.  =  12.4' 
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Q16  -  PERCENTAGE  OF  PROCESS  PLANNING  COSTS  TO  PREPARE  OPERATION  SHEETS  FOR  A  NEW  NON-CvLINDRICAl  PAR 


MISSILE  PRIMES  &  SUSS 


NO. 

OBS. 

=  4 

MEAN 

=  21.5 

STD. 

DEV. 

=  16-9'. 

MIN. 

OBS. 

=  5 

MAX. 

OBS. 

=  45' 

OTHER  AEROSPACE 

NO.  OBS. 

MEAN 

STD.  DEV 
MIN.  OBS 
MAX.  OBS 


8 

18.3 

15.4- 

0 

40 


QTUEC  INDUSTRY 


NO. 

OBS. 

*  8 

MEAN 

*  11.3:: 

STD. 

DEV. 

=  1C.  3' 

MIN. 

OBS. 

=  0. 

MAX. 

OBS. 

*  20 

ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX.  OBS. 


on 

rr 

o 


> 

cr 

UJ 

on 

CO 

o 


20 


0C. 


45* 


•  •  « « 

•  «  •  * « 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  16.1  STD  DEV.  «  13. 7f 
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Q16  -  PERCENTAGE  OP  PROCESS  PLANNING  COSTS  TO  PREPARE  TOOL  OPrE°S  rOP  A  NEW  CYLINDPK 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

= 

4 

MEAN 

4T- 

• 

STD.  DEV. 

* 

2‘ 

• 

MIN.  OBS. 

= 

I 

•  • 

MAX.  OBS. 

= 

5'  : 

i  i 

OTHER  AEROSPACE 

NO.  OBS. 

= 

8 

MEAN 

6 

STD.  DEV. 

= 

4.4' 

• 

MIN.  OBS. 

= 

r 

•  •«« 

« 

MAX.  OBS. 

is 

, 

OTHER  INDUSTRY 

NO.  OBS. 

8 

- 

MEAN 

7.8' 

STD.  DEV. 

= 

6. 3' 

• 

• 

MIN.  OBS. 

= 

0“ 

•  «  • 

• 

MAX.  OBS. 

= 

20° 

t  < 

!  11 

ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX .  OBS . 


20 
0  - 
20“ 


i 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
uru  -  fir  fiTn  nFv  =  5.( 


Q16  -  PERCENTAGE  OF  PROCESS  PLANNING  COSTS  TO  PREPARE  TOOL  ORDERS  FOR  A  NEW  NON-CYLINDRICAL 

PART 


MISSILE  PRIMES  &  SUBS 

NO.  OBS.  =  A 

MEAN  = 

STD.  DEV.  =  ?' 

MIN.  OBS.  =  1 

MAX.  OBS.  =  5 


OTHER  AEROSPACE 


NO.  OBS.  =  8 
MEAN  =  6.9' 
STD.  DEV.  »  4.5 
MIN.  OBS.  =  V. 
MAX.  OBS.  =  15' 


OTHER  1NOUSTRY 

NO.  OBS.  =  8 

MEAN  =  5', 

STD.  DEV.  =  3g 

MIN.  OBS.  =  0- 

MAX.  OBS.  =  in- 


1/1 

z 


o 


(X 
UJ 

ALL  RESPONSES  g 

NO.  OBS.  -  20 

MIN.  OBS.  =  0°t 

NAX.  OBS.  =  10~ 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  5.6  STD.  DEV.  -  3.8° 


1 
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1  UNCLflSSIFIE 

COMPUTERIZED  PRODUCTION  PROCESS  PLANNING  VOLUME  3 
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Q17  -  MANHOURS  TO  PREPARE  A  PROCESS  PLAN  FOR  A  NEW  CYLINDRICAL  PART  HAVING  10  OPERATIONS 


MISSILE  PRIMES  i  SUBS 


NO.  OBS. 

* 

3 

MEAN 

3 

11  M-H 

STD.  DEV. 

M 

8  M-H 

MIN.  OBS. 

3 

4  M-H 

MAX.  OBS. 

3 

20  M-H 

OTHER  AEROSPACE 

NO. 

OBS. 

=4  6 

MEAN 

II 

DO 

O 

M-H 

STD. 

DEV. 

=  16 

M-H 

MIN. 

OBS. 

=  3  M-H 

MAX. 

OBS. 

o 

•i 

M-H 

OTHER  INDUSTRY 

NO.  OBS. 

=  7 

MEAN 

=  4  M-H 

STO.  DEV. 

=  3  M-H 

MIN.  OBS. 

=■  0.5  M-H 

MAX.  OBS. 

a  8  M-H 

•  I 


IS) 

I 

H* 

5 

CC 

Ui 

ALL  RESPONSES  § 

NO.  OBS.  -  16 

MIN.  OBS.  *  0.5  M-H 

MAX.  OBS.  *  40  M-H 


*****  *  *  * 

*  1  "  !  _  4 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  11  M-H  STD.  DEV.  =  12  M-H 
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Q17  -  MANHOURS  TO  PREPARE  A  PROCESS  PLAN  FOR  A  NEW  CYLINDRICAL  PART  HAVING  25  OPERATIONS 


MISSILE  PRIMES  &  SUBS 


NO. 

OBS. 

*  3 

MEAN 

=  33 

M- 

•  H 

STO. 

OEV. 

*  15 

M- 

■H 

MIN. 

OBS. 

=  24 

M- 

■H 

MAX. 

OBS. 

O 

in 

i< 

M- 

•H 

OTHER  AEROSPACE 

NO.  OBS. 

MEAN 
STD.  DEV 
MIN.  OBS 
MAX.  OBS 


*  6 

=  45  M-H 
=  40  M-H 
=  6  M-H 
=  100  M-H 


OTHER  INDUSTRY 

NO.  OBS.  *  7 

MEAN  *  8  M-H 

STD.  DEV.  =6  M-H 
MIN.  OBS.  =  1  M-H 

MAX.  OBS.  *  16  M-H 


ALL  RESPONSES 

HO.  OBS. 

MIN.  OBS.  = 
MAX.  OBS.  * 


<✓> 

§ 


oc 

Ui 

in 

go 

O 

16 

1  M-H 
100  M-H 


•  « 

44444  4  4  4  ♦ 

4  »•  1  •• 

STANOARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  26  M-H  STD.  DEV.  «  29  M-H 


Q17  -  MAN  HOURS  TO  PREPARE  A  PROCESS  PLA N  FOR  A  NEW  CYLINDRICAL  MACHINED  PART  HAVING  SO 
OPERATIONS 


MISSILE  PRIMES  &  SUBS 


NO. 

OBS. 

=  2 

MEAN 

=  55  M-H 

STD. 

DEV. 

=  7  H-H 

MIN. 

OBS. 

=  50  M-H 

MAX. 

OBS. 

=  60  M-H 

OTHER  AEROSPACE 

NO.  OBS. 

= 

5 

MEAN 

97  M-H 

STD.  DEV. 

= 

81  M-H 

MIN.  OBS. 

12  M-H 

MAX.  OBS. 

200  M-l 

OTHER  INDUSTRY 

NO.  OBS. 

a 

5 

MEAN 

* 

21  M-H 

STD.  DEV. 

a 

15  M-H 

MIN.  OBS. 

a 

6  M-H 

MAX.  OBS. 

a 

40  M-H 

ALL  RESPONSES 

NO.  OBS. 

MIN.  08S. 

MAX.  OBS.  * 


</1 

z 

o 


«£ 

oc 

UJ 

1/1 

CO 

o 


12 

6  M-H 
200  M-H 


••«*«  «  •  ♦ 


*  i  :  :• 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  58  M-H  STD.  DEV.  =  61  M-H 


B-72 


Q17  -  MANHOURS  TO  PREPARE  A  PROCESS  PLAN  POR  A  NEW  NON-CYL INDRICAL  PART  HAVING  TO  OPERATIONS 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

=  3 

MEAN 

=  19  M-H 

STD.  DEV. 

=  19  M-H 

• 

MIN.  OBS. 

=  6  M-H 

♦ 

♦ 

MAX.  OBS. 

=  40  M-H 

i 

- 

i  1 1 

OTHER  AEROSPACE 

NO.  OBS. 

=  6 

MEAN 

=  30  M-H 

STD.  DEV. 

=  29  M-H 

• 

MIN.  OBS. 

=  4  M-H 

♦  • 

• 

MAX.  OBS. 

=  73  M-H 

4 

- 

i 

OTHER  INDUSTRY 

• 

NO.  OBS. 

=  7 

MEAN 

=  4  M-H 

• 

STD.  DEV. 

=  3  M-H 

MIN.  OBS. 

=.  0.5  M-H 

««« 

MAX.  OBS. 

=  10  M-H 

.  C 

i 

ALL  RESPONSES 

HO.  OBS.  *  16 

MIN.  OBS.  *  0.5  M-H 

MAX.  OBS.  *  73  M-H 


o 


1/3 

CD 

O 


« «  «  ♦  ♦  4 

1  1  "  1 
STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  17  M-H  STD.  DEV.  *  22  M-H 


4 


017  -  MANHOURS  TO  PREPARE  A  PROCESS  PLAN  FOR  A  NEW  NON-CYLINDRICAl  PART  HAVING  25  OPERATIONS 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

S 

3 

MEAN 

s 

55  M-H 

STD.  DEV. 

= 

40  M-H 

MIN.  OBS. 

= 

25  M-H 

MAX.  OBS. 

= 

100  M-H 

OTHER  AEROSPACE 

NO.  OBS. 

* 

6 

MEAN 

67  M-H 

STD.  DEV. 

= 

63  M-H 

MIN.  OBS. 

= 

6  M-H 

MAX.  OBS. 

= 

140  M-H 

OTHER  INDUSTRY 

NO.  OBS. 

s 

7 

MEAN 

X 

8  M-H 

STD.  DEV. 

X 

7  M-H 

MIN.  OBS. 

= 

1  M-H 

MAX.  OBS. 

X 

20  M-H 

ALL  RESPONSES 

NO.  OBS.  =  16 

MIN.  OBS.  =1  M-H 
MAX.  OBS.  *  140  M-H 


<✓1 

CD 

O 


«««  • 

««««*  «  ♦ ♦ 

4  ;•  i  "  : 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  39  M-H  STD.  DEV.  =49  M-H 


Q17  -  MAN  HOURS  TO  PREPARE  A  PROCESS  PLAN  FOR  A  NEW  NON-CYLINDRICAL  MACHINED  PART  HAVING  50 
OPERATIONS 


MISSILE  PRIMES  A  SUBS 


NO. 

OBS. 

=  2 

MEAN 

«  75  M-H 

STD. 

DEV. 

«  35  M-H 

MIN. 

OBS. 

=  50  M-H 

MAX. 

OBS. 

=  100  M-l 

OTHER  AEROSPACE 

NO.  OBS. 

5 

MEAN 

157  M-l 

STD.  DEV. 

128  M-l 

MIN.  OBS. 

= 

12  M-H 

MAX.  OBS. 

= 

300  M-l 

OTHER  INDUSTRY 

NO.  OBS. 

S 

5 

MEAN 

= 

23  M-H 

STD.  DEV. 

s 

17  M-H 

MIN.  OBS. 

= 

6  M-H 

MAX.  OBS. 

s 

40  M-H 

x 


4 


4 


1  '•  1 


4 


ALL  RESPONSES 

MO.  OBS. 

MIN.  OBS.  * 
MAX.  OBS.  * 


<✓> 

§ 

*— 

> 

QC 

UJ 

iSt 

CO 

o 

12 

6  M-H 
300  M-H 


♦  • 

•  •  « 

•••  •  •  «  4 

*  1  •:  1  ;•  3  4 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  87  M-H  STD.  DEV.  *  102  M-H 


B-75 


Q17  -  COST  TO  PREPARE  A  PROCESS  PLAN  FOR  A  NEW  CYLINDRICAL  PART  HAVING  10  OPERATIONS 


MISSILE  PRIMES  S  SUBS 


NO.  OBS. 

=  2 

MEAN 

«  S  123 

STD.  DEV. 

=  S 

4 

♦ 

MIN.  OBS. 

=  s 

120 

MAX.  OBS. 

f 

=  J 

125 

f. 

X 

-  ■■ 

-  - 

i  '■ 

l 

OTHER  AEROSPACE 

NO.  OBS. 

= 

5 

MEAN 

*  S 

231 

STO.  DEV. 

*  s 

210 

MIN.  OBS. 

=  S 

60 

- 

44  4 

4 

MAX.  OBS. 

*  s 

567 

■  ?. 

■  X 

. 

* 

■  l  i' 

l 

OTHER  INDUSTRY 

• 

NO.  OBS. 

* 

6 

MEAN 

=  s 

78 

STD.  DEV. 

*  $ 

53 

MIN.  OBS. 

*  s 

18 

44  4  4 

MAX.  OBS. 

=  $ 

150 

■  X 

1  II 

1 

ALL  RESPONSES 

NO.  OBS.  *  U 
MIN.  OBS.  *  S  18 
MAX.  OBS.  *$  567 


</i 

§ 


V> 

o 

o 


•  4  i 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  S  144  STD.  DEV.  =5  146 


Q17  -  COST  TO  PREPARE  A  PROCESS  PLAN  FOR  A  NEW  CYLINDRICAL  PART  HAVING  25  OPERATIONS 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

*  2 

MEAN 

=  S525 

STD.  DEV. 

«  $318 

MIN.  08S. 

=  S30 

• 

MAX.  OBS. 

=  $750 

c. 

4 

1 

OTHER  AEROSPACE 

NO.  OBS. 

=  5 

MEAN 

=  S658 

STD.  DEV. 

*  $565 

• 

MIN.  OBS. 

=  S120 

• 

MAX.  OBS. 

00 

iH 

«/> 

» 

5 

4 

- 

1 

OTHER  INOUSTRY 

NO.  OBS. 

*  6 

MEAN 

*  $159 

STD.  DEV. 

=  $137 

♦  4 

MIN.  OBS. 

=  $18 

4  4  4 

MAX.  OBS. 

*  $375 

c 

4 

. 

-  w' 

i 

4 


LD 

z 

O 

»— 

a. 

UJ 

ALL  RESPONSES  g 

NO.  OBS.  *  13 

MIN.  OBS.  *  S18 

MAX.  OBS.  *  S1A18 


»•««•«  «  «  •  ♦ 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  $407  STD.  DEV.  '  $427 


Q1 7  -  COST  TO 


PREPARE  A  PROCESS  PLAN  FOR  A  NEW  CYLINDRICAL  PART  HAVING  50  OPERATIONS 


MISSILE  PRIMES  i  SUBS 


NO.  OBS. 

*  2 

MEAN 

=  S1225 

STD.  DEV. 

=  $  884 

MIN.  OBS. 

r  S  680 

• 

• 

MAX.  OBS. 

=  $1850 

X 

OTHER  AEROSPACE 

NO.  OBS. 

=  4 

MEAN 

=  $1320 

STD.  DEV. 

*  $1192 

MIN.  OBS. 

=  $  264 

«  .  * 

MAX.  OBS. 

=  $2836 

c 

X 

: 

1 

OTHER  INDUSTRY 

NO.  OBS. 

=  5 

MEAN 

*  S  409 

STO.  DEV. 

=  $  377 

♦ 

MIN.  OBS. 

=  $  75 

«  ««  ♦ 

MAX.  OBS. 

=  $1000 

c 

X 

.  v 

1 

ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS.  * 
MAX.  OBS. 


z 

o 


z> 

cc 

LU 

IS) 

CO 

o 


11 

$  75 
$2836 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  $  887  STD.  DEV.  *  $879 


Q17  -  COST  TO  PREPARE  A  PROCESS  PLAN  FOR  A  NEW  NON-CVLINDRlCAl  PAPT  HAVING  10  OPERATIONS 


MISSILE  PRIMES  &  SUBS. 


NO. 

OBS. 

* 

2 

MEAN 

=  S 

160 

STD. 

DEV. 

*  s 

57 

MIN. 

OBS. 

«  s 

170 

MAX. 

OBS. 

*  « 

200 

OTHER  AEROSPACE 

NO.  OBS. 

,  5 

MEAN 

=  S  455 

STO.  DEV. 

*  S  482 

♦ 

MIN.  OBS. 

=  S  80 

«  « 

• 

♦ 

. 

•  -  *  - 

MAX.  OBS. 

.  S 1 240 

-  4 

- 1  •' 

i 

i. 

: 

4 

OTHER  INDUSTRY 

NO.  OBS. 

=  6 

MEAN 

=  S  83 

STD  DEV. 

-  S  59 

♦  ♦ 

MIN.  OBS. 

*  S  18 

- 

•  «« 

S 

MAX.  OBS. 

=  S  150 

4 

-  I 

1 

1 

y 

4 

«r 

L/"1 

z 

o 

ALL  RESPONSES 

»— 

<c 

oc 

UJ 

o 

NO.  OBS. 

= 

13 

MIN.  OBS. 

s 

S  18 

MAX.  OBS. 

9 

S1240 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
mean  =  $  238  STD.  DEV.  *  $  334 


Q17  -  COST  TO  PREPARE  A  PROCESS  PLAN  FOR  A  NEW  NON-CYLINORICAL  PART  HAVING  25  OPERATIONS 


MISSILE  PRIMES  S  SUBS 


NO.  OBS. 

=  2 

MEAN 

=  S775 

STD.  DEV. 

*  S672 

MIN.  OBS. 

=  $300 

MAX.  OBS. 

=  $1250 

OTHER  AEROSPACE 

NO.  OBS. 

5 

MEAN 

* 

$938 

STD.  DEV. 

= 

$959 

MIN.  03S. 

= 

$132 

MAX.  OBS. 

$2380 

OTHER  INDUSTRY 

NO.  OBS. 

- 

6 

mean 

s 

$173 

STD.  DEV. 

a 

$143 

MIN.  OBS. 

* 

$18 

MAX.  OBS. 

a 

$375 

l/> 

z 

o 

«r 

ex  • 

UJ 

ALL  RESPONSES  g  * 

NO.  06S.  =  13 

MIN.  oes.  =318  - 

MAX.  OBS.  =  S2380 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  S560  STD.  DEV.  =  $704 


B-80 


Q17  -  COST  TO  PREPARE  A  PROCESS  PLAN  FOR  A  NEW  NON-CYLINDPICAL  PART  HAVING  SO  OPERATIONS 


MISSILE  PRIMES  &  SUBS 

NO.  OBS.  =  2 

MEAN  *  S18S0 

STD.  DEV.  =  Sl768 

MIN.  OBS.  =  S600 

MAX.  OBS.  =  S2100 

OTHER  AEROSPACE 

NO.  OBS.  =  4 

MEAN  =  S2221 

STD.  DEV.  =  S2223 

MIN.  OBS.  =  S308 

MAX.  OBS.  =  S5100 

OTHER  INDUSTRY 

NO.  OBS.  =  5 

MEAN  =  S439 

STO.  DEV.  -  $380 

MIN.  OBS.  =  S 7 S 

MAX.  OBS.  «  SIOOO 


z 

o 


ALL  RESPONSES 

NO  OBS. 

MIN.  OBS. 

MAX.  OBS 


cx 

UJ 

CO 

o 

11 

$75 

SS100 


•  «  •  • 

•  •  «  «  4  • 

i  i  :  * 

STANDARD  DEVIATIONS  PROM  MEAN  (ALL  RESPONSES) 

MEAN  =  Si 344  STD.  DEV.  =  $1619 


8-81 


Q19  -  PERCENTAGE  OF  COSTS  ATTRIBUTABLE  TO  MATERIAL  FQR  NON  -  C  Y  L I  NOR  I  CAL  PAPTS  MANUFACTURES 


-u'V 


MISSILE  1 

PRIMES 

&  SU8S 

NO.  OBS. 

r 

4 

MEAN 

= 

11.8* 

STD.  DEV 

* 

S.6r 

MIN.  OBS 

. 

5.0% 

MAX.  OBS 

18.0% 

OTHER  AEROSPACE 

NO.  OBS. 

= 

4 

MEAN 

9.0% 

STD.  DEV 

. 

7.6'' 

MIN.  OBS 

1.8% 

03 

O 

X 

f 

= 

19.2* 

OTHER  INDUSTRY 

NO  OBS. 

3 

9 

MEAN 

= 

36.8% 

STD.  DEV 

s 

17.3? 

MIN.  OBS 

= 

12.0? 

MAX.  OBS 

60 . 0% 

ALL  RESPONSES 

NO.  OBS. 

r 

17 

MIN.  OBS 

= 

1  8? 

MAX.  OBS 

a 

60 . 0? 

•  ♦ 

•  «  • 


•  • 
•  •  t 


1 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  24.4  STD.  DEV.  = 


B-95 


1 8 . 8' 


Q19  -  percentage  op  costs  attributable  to  material  for  cylindrical  PARTS  MANUFACTURED  IN-HOUSE 


HISSILE  PRIMES  j.  SUBS 

NO.  OBS.  *  A 

MEAN  *  11.8" 

STD.  DEV.  *  5.6i 

MIN.  OBS.  =  5" 

MAX.  OBS.  =  is? 

OTHER  AEROSPACE 

NO.  OBS.  =  5 

mean  =  io.  r 

STD.  DEV.  =  6.2V 

MIN.  OBS.  =  1 . 8‘. 

MAX.  OBS.  =  19.2 


OTHER  INDUSTRY 

NO.  OBS.  =  9 

MEAN  *  35.2V 

STD.  DEV.  =  16.6V 

MIN.  OBS.  «  12.0V 

MAX.  OBS.  =  60.0V 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS.  = 
MAX.  OBS.  * 


oc 

UJ 

\S> 

CO 

o 

18 

1.8? 

60.0? 


♦  ♦ 

♦♦♦♦♦♦  •  •  ♦  ♦ 

•  1  l  Z'  ’:■  * 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  23.0?  STD.  DEV.  =  17.3? 


B-94 


Q18  -  AVERAGE  COST  TO  PREPARE  A  PROCESS  PLAN  FOR  STUDY  PURPOSES  --  NON-CYllNORICAl  PAD'rS 


MISSILE  PRIMES  i  SU8S 


NO. 

OBS. 

* 

2 

MEAN 

S 

S 1 18 

STD. 

DEV. 

X 

SI  16 

MIN. 

OBS. 

s 

S  36 

MAX. 

OBS. 

* 

S200 

OTHER  AEROSPACE 

NO.  OBS. 

5 

MEAN 

= 

$157 

STD.  DEV. 

s 

S  81 

MIN.  OBS. 

S  50 

MAX.  OBS. 

S250 

OTHER  INDUSTRY 

NO.  OBS. 

s  7 

MEAN 

=  S  87 

STD.  DEV. 

=  S  99 

MIN.  OBS. 

=  $  16 

MAX.  OBS. 

=  $300 

•  « 


All  RESPONSES 

NO.  OBS.  *  14 
MIN.  OBS.  *  S  16 
MAX.  OBS.  *  S300 


< 

oc 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  S  116.6  STD.  DEV.  =  S  93.1 


018  -  AVERAGE  COST  TO  PREPARE  A  PROCESS  PLAN  FOR  STUDY  PURPOSES  --  CYLINDRICAL  PARTS 


MISSILE  PRIMES  i  SUBS 


NO.  OBS. 

= 

2 

MEAN 

=  s 

80.5 

STD.  DEV. 

=  s 

63 

MIN.  OBS. 

=  $  36 

♦  • 

MAX.  OBS. 

=  S125 

c 

4 

- 

i  ■  •  :  .  : 

4 

OTHER  AEROSPACE 

NO.  OBS. 

=  5 

MEAN 

=  SI  94 

STD.  DEV. 

=  $  87 

MIN.  OBS. 

=  S  80 

40  0  0  0 

. 

MAX  OBS. 

=  $300 

f 

4 

-• 

\  i :  $  :  : 

4 

e/ 

OTHER  INDUSTRY 

NO.  OBS. 

*  7 

MEAN 

=  $  89 

STD.  DEV. 

=  S  99 

♦ 

0 

MIN.  OBS. 

-  %  16 

*«  *«  ♦ 

MAX.  OBS. 

=  $300 

c 

4 

• 

-  '•  ’ 

■  1  ft  1  c 

;  4 

c 

ALL  RESPONSES 

NO.  OSS.  = 

MIN.  OBS.  =  $  16 
MAX.  OBS.  =  $300 


4 


04  0  4 

♦  ♦  ♦ 


1  M  1  J  j  * 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  5  124  STD.  DEV.  *$  1°0-4 


B- 92 


013  -  AVERAGE  COST  TO  MODIFY  AN  EXISTING  PROCESS  PLAN  -  NON-CYL INDR  I  CAL  MACHINED  RAP 


MISSILE  PRIMES  t,  SUBS 

NO.  OBS.  *  3 

MEAN  =  SI  70 

STD-  DEV.  =  S1 32 

MIN.  OBS.  =  S36 

MAX.  OBS.  -  S300 

OTHER  AEROSPACE 

NO.  OBS.  =5 
MEAN  =  S217 

STD-  DEV.  =  S1A7 

MIN.  OBS.  =  S85 

MAX.  OBS.  *  SAOG  *  \  -  ;  1  "l 


OTHER  INDUSTRY 

NO.  OBS.  *  9 

MEAN  =  SI  49 

STD.  DEV.  =  $203.2 

MIN.  OBS.  *  $10 

MAX.  OBS.  =  S500 


<✓$ 

z 

o 

QC 

UJ 

ALL  RESPONSES  g 

NO.  OBS.  =  17 

MIN.  OBS.  *  $10 

MAX.  OBS.  *  $500 


•  «  ♦  ♦  * 
••  •  • 


STANOARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  $173  STD .  DEV.  =  $171 


013  -  AVERAGE  COST  TO  MODIFY  AN  EXISTING  PROCESS  PLAN  —  CYLINDRICAL  MACHINED  PARTS 


MISSILE  PRIMES  &  SUBS 


NO. 

OBS. 

=  3 

MEAN 

=  SI  1 2 

STD. 

DEV. 

=  S83 

MIN. 

OBS. 

=  S36 

MAX. 

OBS. 

=  S200 

OTHER  AEROSPACE 

NO.  OBS. 

5 

MEAN 

= 

$228 

STl.  DEV. 

= 

S143 

MIN .  OBS. 

S70 

MAX.  OBS. 

= 

$400 

CHER  INDUSTRY 

NO.  OBS. 

9 

MEAN 

SI  49 

STD.  DEV. 

$204 

MIN.  OBS. 

$10 

MAX.  OBS. 

$500 

•  4 


444 


4  * 


-  1  ■'  1 


♦ 

4  4 

44  4  4  4 


4 


ALL  RESPONSES 

NO.  OBS.  =  17 

MIN.  OBS.  =  $10 

MAX.  OBS.  =  $500 


</■> 

z 

o 


CD 

O 


4 


4 

4 

44  4  4 

4444444  4  4  4 

-  1  H  1  ^  ?  4 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  $166  STD.  DEV.  =  $169 


B-90 


Q18  -  AVERAGE  COST  TO  PREPARE  A  PROCESS  PLAN  FOR  A  NEW  PART  -  NON-CYL I NDR 1  CAL  MACHINED  PARTS 


MISSILE  PRIMES  &  SUBS 

NO.  OBS. 

=  3 

MEAN 

=  $547 

STD.  DEV. 

=  $401 

♦ 

MIN.  OBS. 

=  $240 

•  • 

MAX.  OBS. 

*  $1000 

5 

•  4 

1  c 

OTHER  AEROSPACE 

NO-  OBS.  *  5 

MEAN  ■  $1366 

STD.  DEV.  =  $1537 

MIN.  OBS.  =  $2io 

• 

4  4  • 

MAX.  OBS. 

=  $4000 

•  f. 

4 

.  *■ 

- 

i  «•  l 

OTHER  INDUSTRY 

4 

NO.  OBS. 

*  9 

c 

4 

4 

MEAN 

*  $399 

4 

STD.  DEV. 

=  $675 

4 

MIN.  OBS. 

=  $  18 

4  4  4 

MAX.  OBS. 

*  $2000 

.  C( 

4 

•  V 

•  1 

i  •  i 

ALL  RESPONSES 

NO.  OBS.  =  17 
MIN.  OBS.  *  S  18 
MAX.  OBS.  *  $4000 


:» 

oc 


•  44  ••  • 

4  w.  1  "  J 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  $709  STD.  DEV.  -  $1016 
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Q18  -  AVERAGE  COST  TO  PREPARE  A  PROCESS  PLAN  FOR  A  NEW  PART  —  CYLINDRICAL  MACHINED  PARTS 


MISSILE  PRIMES  i  SUBS 

NO.  OBS.  *  3 
MEAN  *  $330 
STD.  DEV.  «  J-J47 
MIN.  OBS.  -  $240 
MAX.  OBS.  *  $500 

OTHER  AEROSPACE 

NO.  OBS.  *  5 
MEAN  *  $760 
STO.  OEV.  -  $529 
MIN.  OBS.  =  $180 
MAX.  OBS.  *  $1413 


OTHER  1N0USTRY 

NO.  OBS.  «  9 
MEAN  *  $398 
STO.  DEV.  -  $675 
MIN.  OBS.  =  $  25 
MAX.  08S.  -  $2000 


44 

44 

444 

444444  4  4  4  4 

-  -  :  -  -  :  -  ♦  —  : - t - 1  —  •  j 

■  4  •  i  c  :  w-  3  4 

STANDARD  DEVIATIONS  FROM  MEAN  (AIL  RESPONSES) 

MEAN  *  $492  STD.  DEV.  •  $577 


B 

< 

> 

OC 

Ul 

ALL  RESPONSES  g 

NO.  OBS.  ■  17 

MIN.  OBS.  *  $  25 

MAX.  OBS.  *  $2000 


Q17  -  LEADTIME  TO  PREPARE  A  PROCESS  PLAN  FOR  A  NEW  NON-CYL INDR l CAL  PART  HAVING  50  OPEDCTIONS 


MISSILE  PRIMES  i  SUBS 


NO. 

OBS. 

a 

3 

MEAN 

a 

27 

DAYS 

STD. 

DEV. 

£ 

6 

DAYS 

MIN. 

OBS. 

= 

20 

DAYS 

MAX. 

OBS. 

a 

30 

DAYS 

OTHER  AEROSPACE 

NO.  OBS. 

= 

5 

MEAN 

* 

44 

DAYS 

STD.  DEV. 

3 

38 

DAYS 

MIN.  OBS. 

= 

2 

DAYS 

MAX.  OBS. 

3 

90 

DAYS 

OTHER  INDUSTRY 

NO.  OBS. 

= 

5 

MEAN 

3 

18 

DAYS 

STD-  DEV. 

= 

10 

DAYS 

MIN.  OBS. 

3 

2 

DAYS 

MAX.  OBS. 

= 

28 

DAYS 

ALL  RESPONSES 

NO.  OBS. 

r 

13 

MIN.  OBS. 

* 

2  DAYS 

MAX.  OBS. 

a 

90  DAYS 

5 


c 

> 

ct 

UJ 

VO 

00 

o 


4 


4 


i  .  :  4 


•  • 

♦  ♦  ♦  ♦ 

««  «  «  ♦  « 

-  4  ‘  .  t  »'•  1  - 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  30  DAYS  STD.  DEV.  =  26  DAYS 


Q17  -  LEADTIME  T'1  PREPARE  a  PROCESS  PLAN  FOR  A  NEW  NON-CYL INDHCAL  PART  HAVING  25  OFl  RATIONS 

MISSILE  PRIMES  S.  SUBS 

NO.  OBS.  * 

MEAN  =  35  DAYS 

STD.  DEV.  =  37  nAYS 

MIN.  OBS.  *  10  DAYS 

MAX.  OBS.  =  90  DAYS 

OTHER  AEROSPACE 

NO.  OBS.  =  5 

MEAN  =  29  DAYS 

STD.  OEV .  =  23  PAYS 

MIN.  OBS.  =  1  DAY 

MAX.  OBS.  =  60  DAYS 

OTHER  T NOUS TRY 

NO.  OBS.  =  7 

MEAN  *  10  O'YS 

STD.  DEV.  -  8  DAYS 

MIN.  OBS.  -  2  DAYS 

MAX.  OBS.  =21  DAYS 

=.  i 


ALL  RESPONSES 

NO.  OBS.  =  17 

MIN.  OBS.  =1  DAY 
MAX.  OeS.  *  90  DAYS 
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A  TP.  OEV. 


2n  DAYT 


Q17  -  LEADTIME  TO  PREPARE  A  PROCESS  PLAN  FOR  A  NEW  NON-CYl INDR I CAL  PART  HAVING  10  OPERATIONS 


MISSILE  PRIMES  &  SUBS 


NO. 

OBS. 

*  4 

MEAN 

=  22 

days 

STD. 

DEV. 

*  26 

days 

MIN. 

OBS. 

=  1 

day 

MAX. 

OBS. 

=  60 

days 

OTHER  AEROSPACE 

NO.  OBS. 

=  6 

MEAN 

=  17 

days 

STD.  DEV. 

=  14 

days 

MIN.  OBS. 

=  0 

.5  days 

MAX.  OBS. 

=  35 

days 

OTHER  INDUSTRY 

NO.  OBS. 

* 

7 

MEAN 

7  days 

STD.  DEV. 

5  days 

MIN.  OBS. 

2  days 

MAX.  OBS. 

= 

14  days 

\ 


•  •  ♦ 


4 


4 


1  '» 


W) 

z 
o 

►— 
c 
> 

QC 
UJ 

ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX.  OBS. 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  H  days  STD.  DEV.  *  15  days 


17 

0.5  days 
60  days 


♦  ♦ 
♦  « 


Q17  -  LEADTIHE  TO  PREPARE  A  PROCESS  PLAN  FOR  A  NEW  CYLINDRICAL  PART  HAVING  50  OPERATIONS 


NO.  OBS.  =3 
MEAN  *  23  DAYS 

STD.  DEV.  =  12  DAYS 

MIN.  OBS.  =  10  DAYS 

MAX.  OBS.  *  30  DAYS 


OTHER  AEROSPACE 

NO.  OBS.  =  5 

MEAN  =  30  DAVS 

STD.  DEV.  *  25  DAYS 

MIN.  OBS.  =  2  DA>S 

MAX.  OBS.  =  60  DAYS 


OTHER  INDUSTRY 

NO.  OBS.  *  5 

MEAN  *  18  DAYS 

STD.  DEV.  *  10  DAYS 

MIN.  OBS.  =  2  DAYS 

MAX.  OBS.  =  28  DAYS 


z 


O 


< 

:> 
cx 

LU 

ALU  RESPONSES  § 

NO.  OBS.  =13  ,  I  . 

MIN.  OBS.  =■  2  DAYS  . . 

MAX.  OBS.  *  60  DAYS  l  :  :  '  ' 

STANOARD  DEVIATIONS  PROM  MEAN  (ALL  RESPONSES) 
MEAN  =  24  DAYS  STD.  DEV.  =  17  DAYS 
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or  -  leadtime  to  prepare  a  process  plan  for  a  new  cylindrical  part  having  25  OPE°tTICN 


MISSILE  PRIMES  i  SUBS 


NO.  OBS. 

*  4 

MEAN 

=  23  days 

STD.  DEV. 

s  17  days 

• 

MIN.  OBS. 

=  5  days 

•  « 

MAX.  OBS. 

=  45  days  : 

i  1 

OTHER  AEROSPACE 


NO. 

OBS. 

=  6 

mean 

=  20 

da  vs 

STD. 

DEV. 

=  14 

days 

MIN. 

OBS. 

=  1 

day 

MA  X . 

OBS. 

25 

davs 

OTHER  INDUSTRY 

NO.  OBS. 

i 

MEAN 

10 

days 

STD.  DEV. 

o, 

days 

MIN.  OBS. 

2 

days 

MAX .  OBS . 

21 

days 

CO 

z 

O 

»— 

<c 

cc 

UJ 

ALL  RESPONSES  o 

NO.  OBS.  *  17 

MIN.  OBS.  =  1  day 

MAX.  OBS.  *  45  days 


4 

« 

4 

•  « 

• 

•  4 

4  4  4 

• 

4  4  4  4  4 

2 

1 

i 

1  1 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  17  days  STD.  DEV  •  5  13  days 
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Q17  -  LEADTIME  TO  PREPARE  A  PROCESS  PLAN  FOR  A  NEW  CYLINDRICAL  PART  HAVING  10  OPERATIONS 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

=  4 

MEAN 

=  14 

DAYS 

STD.  DEV. 

=  12 

DAYS 

MIN.  OBS. 

= 

1  DAY 

♦ 

MAX.  OBS. 

30  DAYS 

-  i 

. 

i 

OTHER  AEROSPACE 

NO.  OBS. 

= 

6 

MEAN 

= 

14  DAYS 

STD.  DEV. 

= 

13  DAYS 

« 

MIN.  OBS. 

= 

0.5  DAYS 

« 

MAX.  OBS. 

- 

35  DAYS 

: 

-  •  :  • 

•  •  :  •  • 

CT 

4 

*■ 

- 1 

OTHER  INDUSTRY 

NO.  OBS. 

= 

7 

MEAN 

= 

7  DAYS 

STD.  DEV. 

- 

5  DAYS 

4 

MIN.  OBS. 

S 

2  DAYS 

MAX.  OBS. 

= 

14  DAYS 

:  • 

: 

: 

: 

ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX.  OBS. 


VO 

z 

o 


< 

> 

IX 

LkJ 

VI 

CO 

o 


17 


0.5  DAYS 
30  DAYS 


•••«••••  *  • 

■  i  1  "  1 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  •-  11  DAYS  STD.  DEV.  = 
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10  DAYS 


Q19  -  PERCENTAGE  OF  COSTS  ATTRIBUTABLE  TO  DIRECT  LABOR  FOR  CYLINDRICAL  PARTS  MANUFACTURED  IN-HOUSE 


MISSILE  PRIMES  &  SUBS 
4 

>  36. 5' 


NO.  OBS. 
MEAN 

STD.  OEV. 


22. 4? 


MIN.  OBS. 

= 

15.0;; 

•  • 

•  « 

MAX.  OBS. 

60.8"- 

- 

\ 

- 

- 

i 

* 

\ 

OTHER  AEROSPACE 

NO.  OBS. 

= 

5 

MEAN 

33.9 

STD.  dev: 

= 

17.1°; 

« 

MIN.  OBS. 

= 

22 . 01 

•  •  • 

MAX.  OBS. 

64.0°* 

\ 

.  - 

- 

1  f; 

i  ;■ 

\ 

- 

OTHER  INDUSTRY 

NO.  OBS. 

= 

9 

. 

MEAN 

= 

22.2% 

• 

STD.  DEV. 

20.1% 

• 

♦ 

MIN.  OBS. 

= 

7.0% 

«  ♦ 

MAX.  OBS. 

62.0% 

.  t 

\ 

1  M 

l 

\ 

«r 

cr> 

O 

»— 

Ui 

ALL  RESPONSES 

CO 

o 

NO.  OBS. 

S 

18 

«  •  « 

MIN.  OBS. 

= 

7% 

: 

: 

•  : 

: 

:  : 

•  : 

: 

\ 

•  J  i: 

* 

■■ 

\ 

W 

MAX.  OBS. 

= 

64? 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  28. 6?  STD.  DEV.  =  19.8°. 
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Q19  -  PERCENTAGE  OF  COSTS  ATTRIBUTABLE  TO  DIRECT  LABOR  FOR  NON-CVLINDRICAL  PARTS  MANUFACTURED 
IN-HOUSE 


MISSILE  PRIMES  4  SUBS 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS.  * 
MAX.  08S. 


NO.  OBS. 

* 

4 

MEAN 

X 

38.4% 

STD.  DEV. 

X 

20.3% 

MIN.  OBS. 

= 

18.0% 

t  •  •  • 

MAX.  OBS. 

* 

60.8% 

c 

1 

l 

; 

OTHER  AEROSPACE 

NO.  OBS. 

= 

4 

MEAN 

X 

35.6% 

STD.  DEV. 

3 

21.1% 

MIN.  OBS. 

X 

22.0% 

•  «  «  • 

MAX.  OBS. 

S 

67.0% 

* 

l 

: 

■  i  >:  i 

\ 

OTHER  INDUSTRY 

NO.  OBS. 

= 

9 

MEAN 

X 

20.6% 

• 

STD.  DEV. 

X 

18.0% 

• 

MIN.  OBS. 

X 

7.0% 

«•«  «  ♦  « 

MAX.  OBS. 

X 

62.0% 

cr 

\ 

- 

1  ...  1  c 

•  «  •  « 
«•««««  •  f  •  • 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  28. 31  STD.  DEV.  *  19.9% 


I 


Q19  -  PERCENTAGE  Qf  COSTS  ATTRIBl'ABLE  TO  TOOLING  nR  CYLINDRICAL  PAR'S  "ANOFACTUPED  IN-^OUSE 


MISSILE  PRIMES  S  SUBS 

NO.  OBS.  *  4 

MEAN  «  1  -  •  '■ 

STD.  DEV.  *  '.0 


MIN.  OBS. 

*  5.0 

• «  • 

• 

MAX.  OBS. 

-  2*r  ^ 

OTHER  AEROSPACE 

NO.  OBS. 

5 

MEAN 

a  -  - 

STD.  DEV. 

10.0 

MIN.  OBS. 

0 .  A 

*  «  «  • 

MAX.  OBS. 

•  r 

\ 

1  : 

OTHEF  IND.S’P' 

NO-  OBS. 

9 

• 

mean 

5  I 

STD.  DEV. 

-.  •> 

• 

t  • 

MIN.  OBS. 

0.5 

*  0  •  4*0 

MAX.  OBS. 

TC.  0: 

c  « 

■  J  I'  1 

ALL  RESPONSES 

NO.  OBS.  =  18 
MIN.  OBS.  =  4 
MAX.  OBS.  =  25.0' 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  7.1  STD.  DEV.  *  6.51 


Q19  -  PERCENTAGE  OF  COSTS  ATTRIBUTABLE  TO  TOOLING  FOR  N0H-CYL1ND°ICAL  PARTS  MANUFACTURED 


MISSILE  PRIMES  i  SUBS 


NO.  OBS. 

3 

4 

MEAN 

8.1% 

STD.  DEV. 

% 

4.7“ 

« 

MIN.  OBS. 

= 

S.O“ 

•  • 

MAX.  OBS. 

15.0-- 

1 

:  ’ 

OTHER  AEROSPACE 


NO.  OBS. 

* 

4 

MEAN 

s 

9.4 

STD.  DEV. 

S 

11.2L 

MIN.  OBS. 

= 

0.4% 

•  « 

• 

MAX.  OBS. 

= 

25.0% 

* 

l 

* 

1  '  ■ 

OTHER  INDUSTRY 

NO.  OBS. 

s 

9 

MEAN 

£ 

5.1  . 

STD.  DEV. 

3.  3' 

•  • 

MIN.  OBS. 

3 

0  •  5 

♦  »  •• 

♦  4 

MAX.  OBS. 

= 

10.0“- 

c 

1 

1  ' 

i/i 

Z 

o 

♦— 


ALL  RESPONSES 

S  “ 

Ui 

VO 

8 

• 

•  Y 

• 

« 

NO.  OBS. 

17 

♦ 

•  •  ♦♦ 

min.  oes.  *  o.4L,  i 

MAX.  OBS.  ’  25% 

STANOARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  -  6.8-  STD  DEV.  =  6.1* 


Q19  -  PERCENTAGE  OF  COSTS  ATTRIBUTABLE  TO  SCRAP  AND  REWORK  FOR  CYLINDRICAL  PARTS  MANUFACTURED 
IN-HOUSE 


MISSILE  PRIMES  i  SUBS 


NO. 

OBS. 

«=  4 

MEAN 

*  6.6T 

STD. 

DEV. 

*  5.3* 

MIN. 

OBS. 

O 

CNJ 

h 

MAX. 

OBS. 

=  14. 3v 

OTHER  AEROSPACE 

NO.  OBS. 

= 

5 

MEAN 

3.5;. 

STO.  DEV. 

2.0“ 

MIN.  OBS. 

0.9' 

MAX.  OBS. 

6.01 

OTHER  INDUSTRY 

NO.  OBS. 

= 

9 

MEAN 

s 

2.5T 

STO.  DEV. 

= 

1 . 6“ 

MIN.  OBS. 

s 

1.0** 

MAX.  OBS. 

= 

5. 01. 

♦  4  «  ♦ 

<4  «  4 


1  f:  1  d'  I:  t 


All  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX.  OBS. 


to 

2? 

O 


< 

> 

cr 

tu 

l/T 

CD 

O 


18 


0.9* 

14.3? 


»  i  i":  i  :=  \ 

standard  deviations  from  mean  (ail  responses) 

MEAN  *  3.7%  STD.  DEV.  =  2.2% 
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Q19  -  PERCENTAGE  OF  COSTS  ATTRIBUTABLE  TO  SCRAP  AND  REWORK  FOR  NON-CYL INDRICAL  PARTS  MANUFACTURED 
IN-HOUSE 


MISSILE  PRIMES  4  SUBS 


NO.  08S. 

X 

4 

MEAN 

X 

6.6? 

STO.  OEV. 

s 

5.3% 

MIN.  OBS. 

= 

2.0? 

MAX.  OBS. 

~ 

14.3? 

- 

\ 

i  ' 

OTHER  AEROSPACE 

NO.  OBS. 

X 

4 

MEAN 

= 

2.9? 

STD.  DEV. 

3 

1.7? 

• 

MIN.  OBS. 

= 

0.9? 

4  4 

MAX.  OBS. 

X 

5.0? 

c 

. 

- 

l  '■ 

OTHER  INDUSTRY 

NO.  OBS. 

* 

9 

MEAN 

X 

2.5? 

STD.  DEV. 

= 

1.6? 

4 

4  4 

MIN.  OBS. 

X 

1.0? 

4  4  4  4 

MAX.  OBS. 

X 

5.0? 

•  > 

•  1  (■ 

</> 

o 

►— 

< 

> 

0 £  = 

U i 

ALL  RESPONSES 

8 

4  4 

NO.  OBS. 

X 

17 

4  4  4 

4  4  4  4 

MIN.  OBS. 

X 

0.9? 

! 

I 

: 

MAX.  OBS. 

X 

14.3? 

- 

l 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  3.5?  STD.  DEV.  *  3.2? 
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Q19  -  PERCENTAGE  OF  COSTS  ATTRIBUTABLE  TO  PROCESS  PLANNING  FOR  CYLINDRICAL  PARTS  MANUFACTURED 
IN-HOUSE 

MISSILE  PRIMES  i  SUBS 


NO.  OBS. 

= 

4 

MEAN 

X 

11.3% 

STD.  DEV. 

s 

12.5* 

MIN.  OBS. 

= 

5J 

MAX.  OBS. 

~ 

30% 

OTHER  AEROSPACE 

NO.  OBS. 

5 

MEAN 

= 

7.2°: 

STD.  DEV. 

8.2% 

MIN.  OBS. 

0.4% 

MAX.  OBS. 

= 

20% 

OTHER  INDUSTRY 

NO.  OBS. 

= 

9 

MEAN 

= 

6.4% 

STD.  DEV. 

= 

3.4% 

MIN.  OBS. 

X 

3.0% 

MAX.  OBS. 

X 

10% 

U~) 

Z 
o 

»— 

<c 
> 

CL 

AH  RESPONSES  o 

NO.  OBS.  =  18 

MIN.  08S.  =  7.7% 

MAX.  OBS.  =  9.0% 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
7.7*  STD.  DEV.  '  7 -n 


•  • 

*««««  ♦« 


MEAN  = 
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» 


Q19  -  PERCENTAGE  OF  COSTS  ATTRIBUTABLE  TO  PROCESS  PLANNING  FOP  NON-CYL INDRICAL  PARTS  MANUFACTURED 

IN-HOUSE 


MISSILE  PRIMES  &  SUBS 

NO.  OBS. 

MEAN 

STD.  DEV 
MIN.  OBS 
MAX.  OBS 


OTHER  AEROSPACE 

NO.  OBS. 

X 

4 

MEAN 

= 

8.0% 

STD.  DEV. 

3 

9.1% 

MIN.  OBS. 

= 

0.4 

MAX.  OBS. 

X 

20 . 0? 

OTHER  INDUSTRY 

NO.  OBS. 

MEAN 

STD.  DEV. 

MIN.  OBS. 

MAX.  OBS. 


9 

6.4'* 

3.4% 

2.0% 

10.0% 


4 

1 1 . 3; 

12.5% 

5.0 

30.0% 


» 


I 


ALL  RESPONSES 

NO.  OBS.  =  17 
MIN.  OBS.  *  0.4% 
MAX.  OBS.  *  30% 


IS) 

z 

o 


vO 

CD 

O 


♦  4 

4  4  4  4 

444444  4 

\  .  1  1 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  8  0*  STD.  DEV.  =  7.4? 


ft 


I 
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ft 


019  -  PERCENTAGE  OF  COSTS  ATTRIBUTABLE  TO  OVERHEAD,  F»Or:*.  ETC-.  FOP  CVL I \C= C-L  r 
MANUFACTURED  IN-HOUSE 


MISSILE  PRIMES  4  SUBS 


NO. 

OBS. 

.  4 

MEAN 

*  23.8 

STD. 

DEV. 

=  20.6 

MIN. 

OBS. 

_  n 

MAX. 

OBS. 

=  50 

OTHER  AEROSPACE 

NO.  OBS. 

= 

5 

MEAN 

= 

36.8 

STD.  DEV. 

- 

27.0 

MIN.  OBS. 

5 

MAX.  OBS. 

= 

64.9 

OTHER  INDUSTRY 

NO.  OBS. 

= 

9 

MEAN 

= 

28.6 

STD-  DEV. 

= 

21.1 

MIN.  OBS. 

= 

0' 

MAX.  08S. 

= 

59' 

ALL  RESPONSES 

NO.  OBS, 

MIN.  OBS. 

MAX.  OBS. 


v> 

6 


< 

tx 

L*J 

t r 

<a 

O 


18 


Or 

64.9' 


1 


1 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  29.8'  STD.  DEV.  =  21  .91 
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STD.  DEV. 


Q19  -  PERCENTAGE  OF  COSTS  ATTRIBUTABLE  TO  OVERHEAD.  PROFIT,  ETC..  FOP  NON-CYL IW» ICAL  PAP'S 
MANUFACTURED  IN-HOUSE 


MISSILE  PRIMES  &  SUBS 


NO.  OBS.  «  4 

MEAN  *  23.8= 

STD.  DEV.  *  20.6= 

MIN.  OBS.  *  0=. 

MAX.  OBS.  *  50‘, 

OTHER  AEROSPACE 

NO  OBS.  =  4 

MEAN  *  34.5= 

STD.  DEV.  *  30.3= 

MIN.  OBS.  =  5: 

MAX.  OBS.  »  63" 

OTHER  INDUSTRY 

NO.  OBS.  »  9 

MEAN  *  28.6S 

STD.  DEV.  =  21. H 

MIN.  OBS.  *  OS 

MAX.  OBS.  *  59 


I 


1 


ALL  RESPONSES 


IS) 

z 

o 


«e£ 

(X 


4  4  4  4 

4  44  4444  44444 


HO  OflS. 
MIN,  OBS. 
MAX .  OBS. 


17 

0 

63' 


STANOARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
M£AN  =  28. r,  STD.  DEV.  =  22.1% 


020  -  APPROXIMATE  ANNUAL  VALUE  OF  WORK  IN  PROCESS  INVENTORY  FOR  CYLINDRICAL  PARTS  MANUFACTURED 
IN-HOUSE 


MISSILE  PRIMES  t,  SUBS 


NO.  OBS. 

*  4 

MEAN 

=  S  5.9  MIL. 

STD.  DEV. 

*  S  9.4  MIL. 

4 

MIN.  OBS. 

*  $  0.7  MIL. 

4  4 

MAX.  OBS. 

=  S  20  MIL. 

- 

\ 

'  - 

1 

OTHER  AEROSPACE 

NO.  OBS. 

=  3 

MEAN 

=  $10. 1  MIL. 

STD.  DEV. 

=  S  7.7  MIL. 

4 

MIN.  OBS. 

=  S  1.3  MIL. 

4  4 

MAX.  OBS. 

=  S15.0  MIL. 

c 

\ 

- 

1 

OTHER  INDUSTRY 

NO.  OBS. 

=  8 

4 

MEAN 

=  $35.5  MIL. 

4 

STD.  DEV. 

=  $78.9  MIL. 

4 

MIN.  OBS. 

=  $  0.1  MIL. 

4  4 

MAX.  OBS. 

=  $226  MIL. 

e' 

\ 

1  C 

ALL  RESPONSES 


oc 


NO.  OBS.  *  15 

MIN.  OBS.  =  SO.l  MIL. 

MAX.  OBS.  *  $226  MIL 


1 


t 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =$22.5  MIL.  STD.  DEV.  = 


$57.8  MIL. 


Q20  -  APPROXIMATE 
IN-HOUSE 


annual  value  of  work  in  process  inventory  for  non-cvlinorical  parts  manufactured 


MISSILE  PRIMES  4  SU8S 


NO.  OBS. 

=  4 

MEAN 

=  $13.9  MIL. 

STD.  DEV. 

«  $  24.1  MIL. 

4 

MIN.  OBS. 

=  S  0.6  MIL. 

4  4 

MAX.  OBS. 

=  S  50.0  MIL. 

i  t  S 

i  '  ;  > 

OTHER  AEROSPACE 

NO.  OBS. 

=  3 

MEAN 

*  $6.0  MIL. 

STD.  DEV. 

=  $3.6  MIL. 

4 

MIN.  OBS. 

*  $3.0  MIL. 

4  4 

MAX.  OBS. 

=  $10.0  MIL. 

*•  i  : 

1  '  1  -  -•  ' 

OTHER  INDUSTRY 

NO.  OBS. 

*  8 

e 

4 

MEAN 

*  $19.5  MIL. 

4 

STD.  DEV. 

=  $46.4  MIL. 

4 

MIN.  OBS. 

*  $  0.1  MIL. 

4  4  4 

MAX.  OBS. 

=  $133  MIL. 

*:  •  \ 

i  >■  : 

i  < 

4 

wn 

4 

O 

4 

►— 

4 

o e 

ALL  RESPONSES 

vo 

8 

4 

4  4 

NO  OBS 

=  15 

4  4  4  4  ♦ 

MIN.  OBS. 

=  S  0.1  MIL . 

c  \ 

!  1  1 

MAX.  OBS. 

*  $  133  MIL. 

STANDARD  DEVIATIONS 

PROM  MEAN  (ALL  RESPONSES) 

MEAN  -  $15.3  MIL 

STD.  DEV.  35 .  1  m;l 
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RESPONSES  TO  QUESTIONS  21  AND  22 


-r  •  v 


Q23  -  PERCENT  CHANGE  IN  PROCESS  PLANNING  COSTS  FOR  CYLINDRICAL  PARTS  -  SYSTEM  1 


MISSILE  PRIMES  &  SUBS 

NO.  OBS.  s  * 
MEAN  *  -13.6" 

STD.  DEV.  *  20.6V 

MIN.  OBS.  *  -  40; 

MAX.  OBS.  =  io; 


OTHER  AEROSPACE 


ALL  RESPONSES 

NO.  OBS 
MIN.  OBS. 

MAX.  OBS. 


20 

SO:- 

10" 


NO.  OBS. 

MEAN 

STD.  DEV. 

MIN.  OBS. 

*  8 

=  -22.6 

*  14.5 

=  -  49" 

4 

«  4  4  4  4  4  4 

MAX.  OBS. 

--  -  5’ 

1 

1  I  1 

2 

(  5 

CITHER  INOUSTRY 

NO.  OSS. 

*  8 

MEAN 

--  -39  7 ; 

STD.  DEV 

=  26.  U 

MIN.  OBS. 

*  -  80L 

«  444  44  44 

,  . 

MAX.  OBS. 

=  -  31 

c 

\ 

;  1  '  1 

t" 

1  = 

</> 

z 

o 


«  4  4  4444 

*44  444  4444  4 


i  :  i  '■  i 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  -  -27.7’  STD.  DEV.  *  22. 5L 
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■  mA >1  »UI m'm m  » mk rnkm*' 


>  a  >  -  i 


■A 


v.-J 

-  „  i 

-’p '  _  jj 


23  -  PERCENT  CHANGE  IN  PREPARING  DOCUMENTATION  FOP  CYLINDRICAL  PAR'S  --  SYSTEM  1 


IISSILE  PRIMES  &  SUBS 


10.  OBS.  =  4 

1EAN  -  -6.8 

iTD.  DEV.  =  13.1, 

II N .  OBS.  =  -  20' 

1AX.  OBS.  =  10'. 


OTHER  AEROSPACE 

NO.  OBS  =  : 
MEAN  =  -90 
STD.  DEV.  =  14.7'.. 
MIN.  OBS.  =  -  40 
MAX.  OBS.  =  o; 


O'HER  INDUSTRY 


NO.  OBS. 

MEAN 

STD.  DEV. 
MIN.  OBS. 
MAX.  OBS. 


=  -27.1“ 


ALL  RESPONSES 

NO-  OBS. 

MIN.  OBS. 

MAX.  OBS. 


STANOARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =.16  STD.  DEV.  -  20  3* 


B- 12 


q23  -  PERCENT  CHANGE  IN  PERFORMING  TOLERANCE  ANALYSES  FOR  NCN-CYL INDRICAL  PARTS  -  SYSTEM  1 


MtSSIlE  PRIMES  &  SUBS 
4 


75'. 

O' 


NO.  OBS. 

* 

MEAN 

STD.  DEV. 

=  ; 

MIN.  OBS. 

=  - 

MAX.  OBS. 

= 

OTHER  AEROSPACE 

NO.  OBS. 

= 

MEAN 

=  - 

STD.  DEV. 

- 

MIN.  OBS. 

=  - 

MAX.  OBS. 

OTHER  INDUSTRY 

NO.  OBS. 

MEAN 

=  • 

STO.  DEV. 

MIN.  OBS. 

=  ■ 

MAX.  OBS. 

ALL  RESPONSES 

NO.  OBS- 

MIN.  OBS. 

MAX.  OBS. 

6 

8.3' 

0.2 

■0.5’. 

O'. 


6.8% 
■  20* 
0% 


17 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  -  8.3*  STD.  DEV.  =  18.1% 


-  75% 
0* 


Q23  -  PERCENT  CHANGE  IN  PERFORMING  TOLERANCE  ANALYSES  FOR  CYLINDRICAL  PARTS  —  SYSTEM  1 


MISSILE  PRIMES  &  SUBS 

NO.  OBS.  =  4 

MEAN  =  -23.8% 

STD.  DEV.  *  34.5% 

MIN.  OBS.  =  -  75 

MAX.  OBS.  *  0% 


OTHER  AEROSPACE 

NO.  OBS.  =  7 

MEAN  =■  -0.1% 

STD.  DEV.  *  0.2'. 

MIN.  OBS.  =  -0.5% 

MAX.  OBS.  =  0% 


OTHER  INDUSTRY 

NO.  OBS.  =  7 

MEAN  =  -7.3% 

STD.  DEV.  =  6.8“ 

MIN.  OBS.  =  -  20% 

MAX.  OBS.  =  0% 


ALL  RESPONSES  g 


NO.  OBS. 
MIN.  OBS. 
MAX.  OBS. 


18 

75% 

0% 


STANDARO  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  -8.1%  STD.  DEV.  =17.6% 


Q23  -  PERCENT  CHANGE  IN  GENERATING  TIME  STANDARDS  FOR  NON-CYLINDRICAL  PARTS  --  SYSTEM  1 

MISSILE  PRIMES  &  SUBS 

NO.  OBS.  *  4 

MEAN  *  -21.3°. 

STD.  DEV.  =  21-7'. 

MIN.  OBS.  *  -  50  % 

MAX.  OBS.  *  0  % 


OTHER  AEROSPACE 

NO.  OBS.  ■  6 

MEAN  *  *7-5% 

STD.  OEV .  ■ 

MIN.  OBS.  *  *  30°. 

MAX.  OBS.  =  0* 

OTHER  INDUSTRY 

NO.  OBS.  -  7 

MEAN  =  -17.9% 

STD.  DEV.  *  19.3% 

MIN.  OBS.  »  -  50  % 

MAX.  OBS.  *  0  % 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX.  OBS. 


UO 

Z 

o 


> 

CL 

UJ 

L/T 

CD 

o 


17 


50% 

0% 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =-  15.0%  5TD-  DEV-  1  39.3% 


B- 120 


Q23  -  PERCENT  CHANGE  IN  GENERATING  TIME  STANDARDS  FOR  CYLINDRICAL  PARTS  —  SYSTEM  1 


MISSILE  PRIMES  &  SUBS 


NO. 

OBS. 

=  4 

MEAN 

*  -21. 3L 

STD. 

DEV. 

*  21. 7-; 

MIN. 

OBS. 

=  -  50  % 

MAX. 

OBS. 

=  0  T 

OTHER  AEROSPACE 

NO.  OBS. 

=  7 

MEAN 

*  -6.4 

STD.  DEV. 

*  11.0% 

MIN.  OBS. 

*  -  30” 

MAX.  OBS. 

=  0% 

OTHER  INDUSTRY 

NO.  OBS. 

= 

7 

MEAN 

S 

-20.0% 

STD.  DEV. 

* 

19.8” 

MIN.  OBS. 

* 

-  50% 

MAX.  OBS. 

3 

0% 

ALL  RESPONSES 

NO.  OBS. 

m 

18 

MIN.  OBS. 

3  . 

50% 

MAX.  OBS. 

s 

0% 

z 

o 


oc 


1 


\ 


4  4  4  4  44 


1 


4 


4  4  4  4  *  -4 


\  ■ •  i  j  \ 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  -  15.0?:  STD.  DEV.  *17.7% 


Q23  -  PERCENT  CHANGE  IN  DETERMINING  PROCESS  PARAMETERS  FOR  NON-CYLINDR ICAL  PAP^S 


SvSrEv  1 


MISSILE 

PRIMES 

&  SUBS 

NO.  OBS. 

= 

4 

MEAN 

= 

-16.3% 

STD.  DEV 

X 

13.8% 

MIN.  OBS 

= 

-  30% 

MAX.  OBS 

= 

0% 

OTHER  AEROSPACE 

NO.  OBS. 

6 

MEAN 

=  - 

11.7,, 

STD.  DEV. 

» 

14.3% 

MIN.  OBS. 

=  - 

40% 

MAX.  OBS. 

X  - 

1% 

OTHER  INDUSTRY 

NO.  OBS. 

*  7 

MEAN 

*  -13.9% 

STD.  DEV. 

=  17.2% 

MIN.  OBS. 

*  -  50% 

MAX.  OBS. 

*  0% 

ALL  RESPONSES 

NO.  OBS. 

r 

17 

MIN.  OBS. 

=  - 

50% 

MAX.  OBS. 

S 

0% 

1 


i: 


in 

Z 

o 


o 


4  ♦ 

4  4  4  4 

4  4  444  44444 

•  l  C  1  \  1  ■-  '  \ 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  -13.6%  STD.  DEV.  *  14. 6r 


i  - 
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023  -  PERCENT  CHANGE  IN  DETERMINING  PROCESS  PARAMETERS  FOR  CYLINDRICAL  PARTS  --  SYSTEM  1 


MISSILE  PRIMES  i  SUBS 

NO.  OBS.  *  4 

MEAN  =  -16.3" 

STD.  DEV.  *  13.8* 

MIN.  OBS.  *  -30  % 

MAX  OBS.  =  O' 

OTHER  AEROSPACE 

NO  OBS.  *  7 

MEAN  =  -12.4. 

STD.  DEV.  =  12.8' 

MIN  CBS  =  -  40" 

MAX.  OBS.  =  -  31. 

OTHER  INDUSTRY 

NO.  OBS.  *  7 

MEAN  =  -14.6= 

STD.  DEV.  *  18.3% 

MIN.  OBS.  *  -  5C‘« 

MAX.  OBS.  *  01 


« 

«  * « 
«  *  «  4  * 

*  <«  •**«< 


C  1 


NO.  OBS. 
MIN.  OBS. 
MAX.  OBS. 


18 

50V 

o: 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  -14. U  STD.  DEV.  *14.8% 


t 


Q23  -  PERCENT  CHANGE  IN  SELECTING  TOOLS  POR  NON-CYLINDRICAL  PARTS  --  SYSTEM  1 


MISSILE  PRIMES  t  SUBS 

NO.  OBS.  *  4 

MEAN  *  -23. 8% 

STO.  DEV.  *  34.5% 

MIN.  OBS.  =  -  75% 

MAX.  OBS.  =  0% 


OTHER  AEROSPACE 

NO.  OBS.  *  6 
MEAN  =  -3.7% 
STD.  DEV.  =  3.5% 
MIN.  OBS.  =  -  10% 
MAX.  OBS.  =  0% 


OTHER  INDUSTRY 

NO.  OBS.  «  7 

MEAN  *  -15.4% 

STD.  DEV.  *  19.2% 

MIN.  OBS.  »  -  .  50% 

MAX.  OBS.  »  -  1% 


4  4 

4  4  444 


1  *'■ 


CO 

5 

5  4 


Ui 

to 

4  4  4 

ALL  RESPONSES 

§ 

•  44 

44  4 

NO.  OBS. 

* 

17 

4 

4 

4 

4*4 

MIN.  OBS. 

=  - 

75% 

.  c 

-  \ 

1 

MAX.  OBS. 

s 

0% 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  -13.2%  STO.  DEV.  *  20.7% 


OZ?  -  P£ RCENT  CHANGE  IN  SELECTING  TOOLS  FOR  CYLINDRICAL  PAR’S  --  SYSTEM  1 


MISSILE  PRIMES  i  SUBS 


NO.  OBS. 

.  4 

MEAN 

=  -23.8". 

STD 

DEV. 

•  34.5 

♦ 

MIN. 

OBS. 

*  -  75' 

« 

4  « 

MAX 

OBS. 

-> 

*  V 

;  i 

OTHER  AEROSPACE 

NO.  OBS. 

.  7 

c 

« 

MEAN 

-  -4.3 

♦ 

4 

STD.  DEV . 

*  4.2" 

4  4 

MIN  OBS 

=  -  10 

4  4 

MAX  OBS. 

*  O' 

c  \ 

1 

»’  1 

OTHER  INDUSTRY 

NO.  OBS 

7 

MEAN 

-13.3" 

STD.  DEV. 

21  9. 

4 

4  4 

MIN.  OBS. 

-  50V 

4 

44  4 

MAX.  OBS. 

-  H 

\ 

:  i 

f: 

ALL  RESPONSES 

NO.  OBS.  *  18 
MIN.  OBS.  *  -  75. 
MAX.  OBS.  *  OL 


UJ 

LT> 

00 

O 


t  ;  i  i  c  t 

STANOARO  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  -13.9%  STD.  DEV.  =  21.4% 


8-115 


i 


I 


I 


Q23  -  PERCENT  CHANGE  IN  SELECTING  MACHINES  FOR  NON-CYLINDRICAL  PARTS  --  SYSTEM  1 


MISSILE  PRIMES  &  SUBS 


NO. 

OBS. 

*  4 

MEAN 

=  -21.3% 

STD. 

DEV. 

*  21.7" 

MIN. 

OBS. 

=  -  50f 

MAX. 

OBS. 

=  0% 

OTHER  AEROSPACE 


NO.  OBS. 

=  6 

MEAN 

=  -3.5? 

4 

STD.  DEV. 

=  3.6% 

4  4 

MIN.  OBS. 

=  -  10% 

4  4  4 

MAX.  OBS. 

II 

o 

CT 

•  \ 

■  I- 

•  l 

1  1 

OTHER  INDUSTRY 

NO.  OBS. 

*  7 

MEAN 

1  -21.4% 

STD.  DEV. 

=  21.7% 

4 

MIN.  OBS. 

=  -  60% 

4  4  4 

4  4  4 

MAX.  OBS. 

a* 

O 

II 

.  f 

l 

:•  i 

C  I 

ALL  RESPONSES 

NO.  OBS.  *  17 
MIN.  OBS.  *  -  60% 
MAX.  OBS.  =  0% 


iS) 

5 


<c 

cc 

UJ 

OO 

CO 

o 


STANOARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  -15.1%  STD.  DEV.  =  18.6% 


B-I14 


Q23  -  PERCENT  CHANGE  IN  SELECTING  MACHINES  FOR  CYLINDRICAL  PARTS  -  SYSTEM  1 


MISSILE  PRIMES  &  SUBS 

NO.  OBS.  *  4 

MEAN  =  -26.3V 

STD.  DEV.  =  21  -7'« 


MIN.  OBS. 

*  -  50;: 

4 

*  •  4 

MAX.  OBS. 

*  o; 

- 

1  '  1  -  1 

c 

OTHER  AEROS°ACE 

NO.  OBS. 

=  7 

MEAN 

=  -4.7: 

STD.  DEV. 

*  3.8‘. 

4 

4  4  4 

MIN.  OBS. 

*  -  10S 

4  94 

MAX.  OBS. 

=  -  1? 

■=  \ 

•  - 

’lie: 

\ 

c- 

OTHER  INDUSTRY 

NO.  OBS. 

=  7 

MEAN 

*  -22.9V 

STD-  DEV. 

=  23. 4‘ 

4 

MIN.  OBS. 

=  -  60V 

4  4 

4  4  44 

MAX.  OBS. 

*  OS 

<S) 

•*  \ 

•  1  C  1  3 

\ 

c 

O 

*— 

a c 

4  4 

to 

4  4 

ALL  RESPONSES 

g 

4  4  4 

4 

4  4  4  4 

no.  oes. 

*  18 

4  4 

4  4  4  4  V 

MIN.  OBS. 

~  “  60  * 

*  t 

1  ■:  1  J:  ' 

\ 

c 

MAX.  OBS. 

-  os 

STANDARD 

DEVIATIONS 

FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  -15.4V  STD.  DEV.  *  19  OV 


Q23  -  PERCENT  CHANGE  IN  DETERMINING  OPERATION  SEQUENCE  FOR  NON-CYLINDRICAL  PARTS  --  SYSTEM  1 


MISSILE  PRIMES  S  SUBS 

NO.  OBS.  *  4 

MEAN  *  -21.3% 

STD.  DEV.  *  21.7% 

MIN.  OBS.  *  -  50% 

MAX.  OBS.  *  0% 

OTHER  AEROSPACE 

NO.  OBS.  *  5 

MEAN  *  -6-7% 

STD.  DEV.  =  5.9% 

MIN.  OBS.  =  -  15% 

MAX.  OBS.  =  0% 

OTHER  INDUSTRY 

NO.  OBS.  »  7 

MEAN  *  -43.1% 

STD.  DEV.  =  34.5% 

MIN.  OBS.  =  -  95% 

MAX.  OBS.  *  -  2% 


L/1 

z 

© 


ALL  RESPONSES 

NO.  OBS.  *  17 

MIN.  OBS.  *  -  95% 

MAX.  OBS.  «  0% 


L/T 

CD 


O 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  -25. 1%  STD.  DEV.  *28.6% 


B-112 


Q23  -  PERCENT  CHANGE  IN  DETERMINING  OPERATION  SEQUENCE  POR  CYLINDRICAL  PARTS  --  SYSTEM  1 


MISSILE  PRIMES  4  UBS 


NO.  OBS. 

=  4 

MEAN 

-  -21.3 

STD.  DEV. 

*  21.7V 

MIN.  OBS. 

=  -  50' 

*  4  «  « 

MAX.  OBS. 

=  O'. 

-  \ 

- ;  : 

- 

\ 

OTHER  AEROSPACE 

NO.  OBS. 

=  7 

MEAN 

=  -8.6 

STD.  DEV. 

=  6.  r 

«  4 

4  4 

MIN.  OBS. 

=  -  20' 

4  4  4 

MAX.  OBS. 

*  -  2T 

-  1 

-  1  1 :  1 

- 

* 

\ 

OTHER  INDU 

stry 

NO.  OBS. 

=  7 

MEAN 

*  -45.2% 

STD.  DEV. 

1  34 . 3i 

MIN.  OBS. 

«  -  95% 

- 

4  4 

4  4  4  4 

MAX.  OBS. 

*  -  2% 

-  \ 

-  }:  -  . 

_  1  <*;  1 

5 

\ 

i/i 

z 

o 

►— 

< 

s» 

at 

UJ 

ALL  RESPONSES  g 

NO.  06S.  *  18 

MIN.  OBS.  =  -  95% 

MAX.  OBS.  =  0% 


-\  -■  -i-  -!  •;  =•  3  ' 

STANOARD  DEVIATIONS  PROM  MEAN  (ALL  RESPONSES) 

MEAN  =  -25  7%  STD.  DEV.  «  28.2% 
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023  -  PERCENT  CHANGE  IN  PROCESS  PLANNING  COSTS  FOR  NON-CYL INDRICAL  PARTS  --  SYSTEM  1 


MISSILE  PRIMES  l  SUBS 

NO.  OBS.  =  4 

MEAN  =  -13.6% 

STD.  DEV.  *  20 . 6% 

MIN.  OBS.  =  -  40% 

MAX.  OBS.  =  10* 

OTHER  AEROSPACE 

NO.  OBS.  =  7 

MEAN  =  -19.7% 

STD.  DEV.  =  15.3;. 

MIN.  OBS.  =  -  30% 

MAX.  OBS.  =  -  5% 

OTHER  INDUSTRY 

NO.  OBS.  -  8 

MEAN  *  -37 .8% 

STD.  DEV.  =  25.4% 

MIN.  OBS.  =  -  80% 

MAX.  OBS.  =  -  3% 


ALL  RESPONSES 

NO.  OBS.  *  19 
MIN.  OBS.  *  -  80% 
MAX.  OBS.  *  10% 


z 

o 


o 


-  t  -  ;-.  - l  i'  ; 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  .37.8%  STD.  DEV.  =25.4% 


Q23  -  PERCENT  CHANGE  IN  PREPARING  DOCUMENTATION  FOR  NON-CYL1NDRICAL  PAP'S  --  SYSTEM  1 


MISSILE 

PRIMES 

&  SUBS 

NO.  OBS. 

* 

4 

MEAN 

= 

-8.8-. 

STD.  DEV 

= 

13.  V 

MIN.  OBS 

r 

-  20‘ 

MAX.  OBS 

= 

10S 

OTHER  AEROSPACE 

NO. 

OBS. 

=  6 

MEAN 

=  -7.4\ 

STD. 

DEV. 

=  16.0° 

MIN. 

OBS. 

=  -  40.. 

MAX. 

OBS. 

=  OS 

OTHER  INDUSTRY 

NO.  OBS. 

= 

7 

MEAN 

-  25 

STD.  DEV. 

= 

20.6, 

MIN.  OBS. 

- 

-  60S 

MAX.  OBS. 

OS 

ALL  RESPONSES 

NO.  OBS. 

'  = 

17 

MIN.  OBS. 

*  - 

60S 

MAX.  OBS. 

10S 

vn 

z 

o 


< 

cn 

UJ 

UO 

CD 

O 


i  ■  :  :  :  ' 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  -  15.0*  STD .  DEV.  =  ]Qe% 
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Q23  -  PERCENT  CHANGE  IN  MATERIAL  FOR  CYLINDRICAL  PARTS  --  SYSTEM  1 


MISSILE  PRIMES  &  SUBS 


NO. 

OBS. 

=  a 

MEAN 

=  -2.S 

STD. 

DEV. 

*  2.  I  t 

MIN. 

OBS. 

*  -  5  . 

MAX. 

OBS. 

=  O' 

OTHER  AEROSPACE 

NO.  OBS. 

=  8 

MEAN 

3  -0.3 

STD  DEV. 

3  0  7 

MIN.  OBS. 

3  -  2' 

MAX.  OBS. 

=  O' 

OTHER  INDUSTRY 

NO.  OBS. 

s 

8 

MEAN 

3 

-  5L 

STD.  DEV. 

= 

7  V- 

MIN.  OBS. 

= 

-  20°. 

MAX.  OBS. 

3 

OL 

ALL  RESPONSES 

NO  OBS. 

= 

20 

MIN.  OBS. 

=  - 

20  L 

MAX.  OBS. 

= 

07 

! 


t  * 


■  i  •  c  i  (■ 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  -  2.6%  STD  DEV  *4-9' 


Q23  -  PERCENT  CHANGE  IN  MATERIAL  FOR  NON-CYLINORICAL  PARTS  --  SYSTEM  1 


MISSILE  PRIMES  4  SUBS 

NO.  OBS.  *  4 
MEAN  =  -2.81 
STD.  DEV.  =  2.0'. 
MIN.  OBS.  =  -5.0'« 
MAX.  OBS.  =  01 


OTHER  AEROSPACE 


NO.  OBS. 

MEAN  =  -0-4'. 

STO.  OEV.  =  o.: 

MIN.  OBS.  =  -2.( 

MAX.  OBS.  =  C 


«  -2.0-. 


OTHER  INDUSTRY  . 
NO.  OBS. 


STO.  DEV. 
MIN.  OBS. 
MAX.  OBS. 


ALL  RESPONSES 

NO.  OBS  *  19 
MIN.  OBS.  =  -  20% 
MAX.  OBS.  *  0% 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 


MEAN  =  -  2.8% 


STD.  DEV.  =  5.0% 
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Q23  -  PERCENT  CHANGE  IN  DIRECT  LABOR  FOR  CYLINDRICAL  PARTS  —  SYSTEM  1 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

=  4 

MEAN 

=  -5.2% 

STD.  DEV. 

=  6.7% 

4 

MIN.  OBS. 

=  -  15% 

4 

« 

MAX.  OBS. 

*  0% 

e 

•  \  *  J 

•  ' 

OTHER  AEROSPACE 

NO.  OBS. 

a  8 

MEAN 

=  -3.3% 

STD.  DEV. 

=  5 . 4% 

MIN.  OBS. 

*  -  15% 

4 

4  4 

MAX.  OBS. 

=  0% 

c 

y  -  -  j. 

•  1  0 

OTHER  INDUSTRY 

NO.  OBS. 

*  8 

MEAN 

*  -6.4% 

STD.  DEV. 

=  7 . 8°' 

MIN.  OBS. 

*  -  20% 

<  4 

4  4 

MAX.  OBS. 

*  0% 

•  . 

.  er 

•  t  •  j  •  i 

c 

1 

M— 

C 

cc 

c 

ALL  RESPONSES 

s 

4 

4 

44 

NO.  OBS. 

=  20 

4  4 

4  4  4  4 

MIN.  08S. 

*  -  20% 

■  : 

.  c 

•  \  *  * 

•  1  C 

MAX.  OBS. 

*  0% 

STANDARD  DEVIATIONS 

FROM  MEAN 

MEAN  *  -  49% 

ST 
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Q23  -  PERCENT  CHANGE  IN  DIRECT  LABOR  FOR  NON-CYLINDRICAL  PARTS  —  SYSTEM  1 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

*  4 

MEAN 

*  -5.3% 

STD.  DEV. 

«  6.7% 

MIN.  OBS. 

=  -  15% 

MAX.  OBS. 

=■  0% 

OTHER  AEROSPACE 

NO.  OBS. 

=  7 

MEAN 

«  -3.7% 

STD.  DEV. 

*  5.6% 

MIN.  OBS. 

*  -  15% 

MAX.  OBS. 

*  0% 

OTHER  INDUSTRY 

NO.  OBS. 

*  8 

MEAN 

*  -6.4% 

STD.  DEV. 

=  7.8% 

MIN.  OBS. 

•  -  20% 

MAX.  OBS. 

*  0  % 

ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS.  * 
MAX.  OBS.  = 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES 
MEAN  *  -5.2%  STD.  DEV.  *  6.6% 


Q23  -  PERCENT  CHANGE  IN  SCRAP  AND  REWORK  FOR  CYLINDRICAL  PARTS  --  SYSTEM  1 


T 


T 


I 


► 


MISSILE  1 

PRIMES 

&  SUBS 

NO.  OBS. 

= 

4 

MEAN 

-7.5% 

STD.  DEV 

. 

6.5% 

MIN.  OBS 

. 

-  15% 

MAX.  OBS 

s 

0% 

OTHER  AEROSPACE 

NO.  OBS. 

*  8 

MEAN 

4* 

^r 

i 

ii 

STD.  DEV. 

*  1.8% 

MIN.  OBS. 

=  -  5% 

MAX.  OBS. 

*  0% 

OTHER  INDUSTRY 

NO.  OBS. 

*  8 

MEAN 

II 

STD.  DEV. 

*  4.2% 

MIN.  OBS. 

=  -  10% 

MAX.  OBS. 

=  0% 

ALL 

RESPONSES 

NO. 

OBS. 

20 

MIN. 

.  OBS.  = 

-  15 

MAX.  OBS.  *  0% 


s 


co 

o 


i  '  • :  i  i  c  :  \ 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  -3.7%  STD.  DEV.  «  4.4% 
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Q23  -  PERCENT  CHANGE  IN  SCRAP  AND  REWORK  FOR  NON-CYLINDRICAL  PARTS  —  SYSTEM  I 


MISSILE  PRIMES  4  SUBS 

NO. 

OBS. 

,  4 

MEAN 

N 

1 

"-i 

cn 

STO. 

DEV. 

,  6.5? 

MIN. 

OBS. 

*  -15* 

MAX. 

OBS. 

.  O' 

OTHER  AEROSPACE 

NO.  OBS. 

=  7 

MEAN 

=  -i.n 

STO.  DEV. 

•  1.9'* 

MIN.  OBS. 

=  -5.05 

MAX.  OBS. 

*  0°« 

OTHER  INDUSTRY 

NO.  OBS. 

=  8 

MEAN 

*  -  4% 

STD.  DEV. 

=  4.2% 

MIN.  OBS. 

II 

1 

O 

MAX.  OBS. 

U 

O 

a* 

ALL  RESPONSES 

NO.  OBS. 

19 

MIN.  OBS.  » 

-  15! 

MAX.  OBS.  «  0 % 


B 


VI 

CO 

© 


■  t  j  ■  :  <  1  -  :  1 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  -3.7%  STD.  DEV.  *  4.55 


Q23  -  PERCENT  CHANGE  IN  TOOLING  FOR  CYLINDRICAL  PARTS  —  SYSTEM  1 


MISSILE  PRIMES 

&  SUBS 

NO.  OBS. 

* 

4 

MEAN 

-0.  7 

STD.  DEV. 

= 

9.1 

MIN.  OBS. 

= 

-20' 

MAX.  OBS. 

= 

O' 

OTHER  AEROSPACE 

NO.  OBS. 

= 

8 

MEAN 

-2.5 

STD.  DEV. 

= 

3.9 

MIN.  OBS. 

=  - 

10- 

MAX.  OBS. 

0 

OTHER  INDUSTRY 

NO.  OBS. 

s 

8 

MEAN 

= 

-5.9' 

STD  DEV . 

s 

8.5 

MIN.  OBS. 

= 

-25 

MAX.  OBS. 

= 

C; 

ALL  RESPONSES 

NO.  OBS. 

=  2 

MIN.  OBS. 

=  -25 

MAX.  OBS. 

=  0 

L/O 

z 

o 


LkJ 

CO 

CO 

o 


\  :  ;  :  •  1  *'•  - 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  -A.  7  STD.  DEV.  5  7.0 ‘ 
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Q23  -  PERCENT  CHANGE  IN  TOOLING  FOR  NON-CYLINORICAL  PARTS  --  SYSTEM  1 


MISSILE  PRIMES  k  SUBS 

NO.  OBS.  =  4 

MEAN  =  -  7  % 

STD.  DEV.  =  8.9S 

MIN.  OBS.  =-20"; 

MAX.  OBS.  =  0“ 

OTHER  AEROSPACE 

NO.  OBS.  =  7 

MEAN  =  -  3  .  3 ' 

STD.  DEV.  =  7.4' 

MIN.  OBS.  =  -20' 

MAX.  OBS.  =  o; 

OTHER  INDUSTRY 

NO.  OBS.  *  8 

MEAN  *  -5.9° 

STD.  DEV.  =  8.5* 

MIN.  OBS.  =  -25* 

MAX.  OBS.  =  0", 


NO.  OBS. 
MIN.  OBS. 
MAX.  OBS. 


-25L 

OT 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  -5.2T  STD.  DEV.  =  7.9“ 


023  -  PERCENT  CHANGE  IN  WORK  IN  PROCESS  INVENTORY  FOR  CYLINDRICAL  PARTS  -  SYSTEM  1 


MISSILE  PRIMES  i  SUBS 


no.  oes. 

«  4 

MEAN 

*  -0.8°. 

STO.  DEV. 

*  1.5. 

MIN.  OBS. 

»  -0.31 

MAX  OBS. 

=  01 

OTHER  AEROSPACE 

NO.  OBS. 

=  8 

MEAN 

*  -0.4' 

STD.  DEV 

«  0.71 

MIN  OBS. 

=  -0.21 

MAX  08S. 

*  01 

OTHER  inoustry 

NO.  OBS. 

*  8 

MEAN 

*  -5.3% 

STC.  DEV. 

-  6.9-- 

MIN.  OBS. 

*  -201 

MAX.  OBS. 

*  0% 

ALL  RESPONSES 

NO.  OBS. 

'  20 

MIN.  OBS. 

*  -20% 

MAX.  OBS. 

=  01 

1  ''  1 


4  *  * 

•  ..  -•  ..  ..  *  ....  *  . 

1  C  1 


•  ••  •.  •  ..  .. 

3  ^ 


1  0 


c 

2> 

cr 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  s  -2,4%  STD.  DEV.  *  4 . 95 


B  - 1 3  ? 


q23  -  PERCENT  CHANGE  IN  WORK  IN  PROCESS  INVENTORY  FOR  NON-CYUNDR1CAL  PARTS  --  SYSTEM  1 


MISSILE  PRIMES  i  SUBS 


NO.  OBS. 

* 

4 

MEAN 

X 

0.8". 

STD.  DEV. 

s 

i  5* 

4 

4 

MIN.  OBS. 

= 

-3.0* 

4  4 

MAX  OBS. 

= 

0  • 

c- 

\ 

•  c  i  i  : 

- 

OTHER  AEROSPACE 

NO.  OBS. 

= 

7 

er 

4 

MEAN 

3 

-0.4 

4 

STD.  DEV. 

= 

0.8' 

4 

4 

MIN.  OBS. 

= 

-2.07 

4  4  4 

MAX.  OBS. 

Z 

07 

«r 

i  •  j 

■  C  1  C  1 

- 

1  * 

OTHER  INDUSTRY 

NO.  OBS. 

r 

8 

MEAN 

s 

-5.3*. 

STD.  DEV. 

X 

6.  97 

4  4 

MIN.  OBS. 

■  _ 

20. S 

4 

4  4  444 

MAX.  OBS. 

m 

0% 

.  «; 

■  <\  ■  3 

-  G  •  1  C  1 

£ 

4  c 

ALL  RESPONSES 

NO.  OBS.  19 

MIN.  OBS.  «-20i 

MAX.  OBS.  *  0% 


4 


■  *.  \  •  ;■  ■  :  i  g  7  > 

STANOARO  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  -2.6”;  STD.  DEV.  =  5.07 
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025  -  COST  TO  ACQUIRE  HARDWARE  --  SYSTEM  1  FOR  CYLINDRICAL  PARTS 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 


STD.  DEV. 
MIN.  OBS. 
MAX.  OBS. 


S  76K 
S  108K 
S  8K 
S  200K 


OTHER  AEROSPACE 
NO.  OBS. 


STD.  DEV. 
MIN.  OBS. 
MAX.  OBS. 


S  10K 
S  OK 
$  10K 

S  10K 


OTHER  INDUSTRY 
NO.  OBS. 


STD.  DEV. 
MIN.  OBS. 
MAX.  OBS. 


I  OK 
S  OK 
t  OK 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX.  OBS.  * 


%  OK 
$  200K 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  S40K  STD.  DEV.  =  S79K 
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J5  *  COST  TO  ACQUIRE  HARDWARE  - 


-  SYSTEM  1  FOR  NON-CYL1NDR1CAL  PARTS 


ISSUE  PRIMES  &  SUBS 

0.  OBS. 

«  3 

IEAN 

=  S  76K 

ITD.  DEV. 

*  S  108K 

H1N.  OBS. 

.  S  8K 

oo 

CD 

O 

X 

5 

=  S  200K 

OTHER  AEROSPACE 

NO.  OBS. 

s 

1 

MEAN 

* 

S 

OK 

STD.  DEV. 

X 

i 

OK 

MIN.  OBS. 

a 

S 

OK 

MAX.  OBS. 

X 

$ 

OK 

OTHER  INDUSTRY 

NO.  OBS. 

X 

2 

MEAN 

* 

S 

OK 

STD.  DEV. 

X 

s 

OK 

MIN.  OBS. 

■ 

s 

OK 

MAX.  OBS. 

a 

s 

OK 

s 


cc 

UJ 

ALL  M  S 

NO.  OBS.  6 

MIN.  OBS.  *  $  OK 

MAX.  OBS.  »  S  200K 


STANOARO  DEVIATIONS  FROM  MEAN  (All  RESPONSES) 
MEAN  *  $38K  STD.  DEV.  «  $80K 


MONTHS  TO  TEST  SYSTEM  --  SYSTEM  1  FOR  NON-CYLINDRICAL  PARTS 


E  PRIMES  &  SUBS 


s. 

4 

= 

2.8  mo . 

IEV .  = 

2.2  mo. 

IBS. 

1  mo. 

- 

IBS.  - 

6  mo. 

AEROSPACE 

3S . 

5 

= 

6  mo. 

DEV. 

3.7  me . 

OBS. 

3  mo. 

- 

OBS.  = 

12  mo. 

.  ; 

INDUSTRY 

BS. 

4 

= 

1 .  a  mo . 

DEV. 

.75  mo. 

OBS. 

0.5  mo. 

- 

08S.  * 

2  mo. 

-  ’  ’ 

RESPONSES 

DBS.  *  13 

OBS .  =  0 . 5  mo . 

OBS.  *  12  mo. 


*»-•:  -i  -t  "  1  }:  1 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  3.6  mo.  STD.  DEV.  * 


3.2  mo . 


025  *  MONTHS  TO 

TEST  SYSTEM  —  SYSTEM 

MISSILE 

PRIMES 

&  SUBS 

NO.  OBS. 

s 

4 

MEAN 

s 

2.6  mo. 

STD.  DEV 

X 

2.  3  mo. 

MIN.  OBS 

* 

1  mo. 

MAX.  OBS 

.  * 

6  mo. 

OTHER  AEROSPACE 

NO.  OBS. 

= 

5 

MEAN 

= 

5.5  mo . 

STD.  DEV 

4.3  mo . 

MIN.  OBS 

. 

9.5  mo . 

MAX.  OBS 

* 

12  mo. 

OTHER  INOUSTRY 

NO.  OBS. 

= 

4 

MEAN 

= 

1.4  mo . 

STD.  OEV 

X 

0.8  mo. 

MIN.  OBS 

X 

0.5  mo. 

- 

MAX.  OBS 

X 

2  mo. 

on 

O 

»— 

:> 

U J 

ALL  RESPONSES 

CO 

0 

NO.  OBS. 

s 

13 

" 

MIN.  OBS 

* 

0.5  mo. 

MAX.  OBS. 

2  mo. 

SYSTEM  1  FOR  CYLINDRICAL  PARTS 


-  » 


-  1 


-  1 


-  I 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  3.3  mo.  STD.  DEV.  =  3.3  mo. 


3. 3  mo . 


)25  -  MONTHS  TO  TRAIN  PERSONNEL 


--  SYSTEM  I  FOR  NON-CYLINDR1CAL  PARTS 


ISSUE  PRIMES 

&  SU8S 

0-  OBS. 

4 

IEAN 

2.8  mo 

.TO.  DEV. 

» 

3.3  mo . 

1  mo. 

UN.  OBS. 

= 

»  « 

■  • 

IAX.  OBS. 

a 

12  mo. 

c 

l 

! 

1 

7THER  AEROSPACE 

VO.  OBS. 

*  6 

MEAN 

=  2. 75  mo. 

STD.  DEV. 

*  2 . 9  mo . 

4 

4 

MIN.  OBS. 

=  .25  mo. 

4  4 

4 

MAX.  OBS. 

*  6  mo. 

5  '  * 

-  i 

1 

OTHER  INDUSTRY 

NO.  OBS. 

s 

5 

MEAN 

3 

1.7  mo . 

STD-  DEV. 

S 

1.5  mo . 

4 

MIN.  OBS. 

X 

0.1  mo. 

44  4  4 

MAX.  OBS. 

* 

4  mo. 

«S 

-  \ 

. 

•  w 

;  i 

§ 

►— 

< 

cc 

UJ 

i/> 

4 

ALL  RESPONSES 

{£> 

O 

4  4 

4  4  4  4 

NO.  OBS. 

14 

4444  44  4 

MIN  OBS.  * 

0.1  mo. 

*  ■  l  -  I  l  '■  1 

MAX.  OBS.  = 

1 2  mo. 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  2.8  mo.  STD.  DEV.  *  3-3  mo 

Q25  -  MONTHS  TO  TRAIN  PERSONNEL  -  SYSTEM  1  FOR  CYLINDRICAL  PARTS 


MISSILE  PRIMES  &  SU8S 


NO.  OBS. 

- 

4 

MEAN 

sr 

4. 1  mo. 

STD.  DEV. 

= 

5.26  mo. 

MIN.  OBS. 

1  mo. 

**  * 

MAX.  OBS. 

= 

12  mo. 

• 

•  •  • 

........... 

X 

1 

OTHER  AEROSPACE 

NO.  OBS. 

= 

5 

MEAN 

1 .9  mo. 

STO.  DEV. 

* 

2.4  mo. 

MIN.  OBS. 

= 

0.25  mo. 

4  •  * 

MAX.  08S. 

s 

6  mo. 

• 

-  •  • 

-  •  • 

............ 

.  u" 

•  \ 

C  1 

OTHER  INDUSTRY 

NO.  OBS. 

= 

5 

MEAN 

s 

2.9  mo. 

STD.  DEV. 

s 

4.1  mo . 

MIN.  OBS. 

3 

0.1  mo. 

44  4 

MAX.  OBS. 

3 

10  mo. 

.  cr 

\ 

*' 

•  -  •  1  0 

to 

o 

> 

UJ 

all  responses 

§ 

4 

4  ^  * 

NO.  OBS. 

ft 

14 

4  *  4 

MIN.  OBS. 

3 

0.1  mo. 

■  •  -  . 

. .  . . . 

MAX.  OBS. 

* 

12  mo. 

t 

■  i 

1 


STANOARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  2.9  mo.  STD.  DEV.  =  3.8  mo. 
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)25  -  MONTHS  TO  ESTABLISH  INITIAL  DATA  FILES  -  SYSTEM  I  FOR  NON-CYLINDRICAL  PARTS 


MISSILE  PRIMES 

&  SUBS 

NO.  OBS. 

4 

MEAN 

5.75  mo. 

STD.  DEV.  * 

2. 1  mo. 

MIN.  OBS.  = 

3  mo. 

MAX.  OBS.  * 

8  mo. 

- 

OTHER  AEROSPACE 

NO.  OBS. 

5 

MEAN 

8.6  mo. 

STD.  DEV.  * 

4.7  mo. 

" 

MIN.  OBS.  = 

3  mo. 

- 

MAX.  OBS.  > 

12  mo. 

OTHER  INOUSTRY 

NO.  OBS. 

4 

MEAN 

4  mo. 

STD.  DEV.  » 

5.4  mo. 

MIN.  OBS. 

0  mo. 

* 

MAX.  OBS.  « 

12  mo. 

*  • 

AU  RESPONSES 

NOv!  OBS. 
min.  OBS.  « 

MAX.  oes.  - 


13 

0  mo. 
12  mo. 


8 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  6.3  mo.  STD.  DEV.  *  4. 4  mo. 


Q25  -  MONTHS  TO  ESTABLISH  INITIAL  DATA  FILES  --  SYSTEM  1  FOR  CYLINDRICAL  PARTS 


MISSILE  PRIMES  &  SUBS 


NO. 

OBS. 

*  4 

MEAN 

*  4.75 

mo 

STD. 

DEV. 

=  1.5 

mo 

MIN. 

OBS. 

*  3 

mo 

MAX. 

OBS. 

=  6 

mo 

OTHER  AEROSPACE 


NO.  OBS. 

* 

5 

MEAN 

5.6  mo. 

STD.  DEV. 

* 

4.2  mo . 

MIN.  OBS. 

=> 

1  mo. 

- 

MAX.  OBS. 

OTHER  INDUSTRY 

12  mo. 

NO.  OBS. 

= 

4 

MEAN 

* 

4  mo. 

STD.  DEV. 

a 

5.4  mo. 

MIN.  OBS. 

* 

0  mo. 

- 

MAX.  OBS. 

X 

12  mo. 

_  _ 

ALL  RESPONSES 

OBSERVATIONS 

_ 

NO.  OBS. 

s 

13 

MIN.  OBS. 

= 

0  mo. 

MAX.  OBS. 

* 

12  mo. 

- 1  O  1 


1 


\ 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  4.3  mo.  STD.  DEV.  *  3.76  mo. 


Q25  -  MONTHS  TO  ACQUIRE  HARDWARE  --  SYSTEM  1  FOR  NON-CYUNDRICAL  PARTS 


MISSILE  PRIMES  >  SUBS 


NO.  oes. 

MEAN 

STD.  DEV. 
MIN.  OBS. 
MAX.  OBS. 


7.3  mo. 

1.2  mo . 
1  mo. 


OTHER  AEROSPACE 

NO.  OBS. 

MEAN 

STD.  DEV.  - 
MIN.  OBS.  * 
MAX.  OBS. 


6.0  mo. 
10  mo. 


OTHER  INDUSTRY 

NO.  OBS. 

MEAN 

STD-  DEV.  * 

MIN.  OBS.  - 

MAX.  OBS.  » 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS.  * 
MAX.  OBS.  » 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  •  2.6  mo.  STD  DEV.  *  2-3  mo 
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I 


Q25  -  MONTHS  TO  ACQUIRE  HARDWARE  —  SYSTEM  1  FOR  CYLINDRICAL  PARTS 

MISSILE  PRIMES  &  SUBS 

NO.  OBS.  *  3 

MEAN  =  2.3  mo. 

STD.  DEV.  «  1.2  mo. 

MIN.  OBS.  -  I  mo. 

MAX.  OBS.  *  3  mo. 

OTHER  AEROSPACE 

NO.  OBS.  =  1 

MEAN  -  6  mo. 

STD.  DEV.  *  0  mo. 

MIN.  OBS.  =  6  mo. 

MAX.  OBS.  =  6  mo. 

OTHER  INDUSTRY 

NO.  OBS.  *  1 

MEAN  *  0  mo. 

STD.  DEV.  *  0  mo. 

MIN.  OBS.  =  0  mo. 

MAX.  OBS.  =  0  mo.  "  :  :  ‘ 


ALL  RESPONSES 


z 

o 


c 

> 

cc 

L U 

vn 

CD 

O 


NO.  OBS.  *  5 

MIN.  OBS.  *  0  mo. 

MAX.  OBS.  *  6  mo. 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  2.6  mo.  STD.  DEV.  =  2.3  mo. 
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025  -  COST  TO  TEST  SYSTEM  —  SYSTEM  1  FOR  MOM-CYLINDRICAL  PARTS 


MISSILE  PRIMES  i  SUBS 

NO.  OBS.  *  3 
MEAN  *  S9.8K 
STD.  DEV .  *  S4.8K 
MIN.  OBS.  *  $5. OK 
MAX.  OBS.  =  $14. 5K 


OTHER  AEROSPACE 

NO.  OBS.  *  2 
MEAN  =  S13.2K 
STD.  DEV.  =  S9.6K 
MIN.  OBS.  =  S6.4K 
MAX.  OBS.  *  $  20K 

OTHER  INDUSTRY 

NO.  OBS.  •  2 
MEAN  *  $3. OK 
STD.  DEV.  ■  J2.9K 
MIN.  OBS.  *  $1 .OK 
MAX.  OBS.  =  $5. OK 


i/i 

z 

o 


ALL  RESPONSES  .  § 

NO.  OBS.  *  7 

MIN.  OBS.  *  $  IK 

MAX.  OBS.  •  $  20K 


-  1  -  5  -  1  •;  1  -  5  \ 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  S8.8K  STD  DEV.  =  $6  5K 


Q25  -  COST  TO  TEST  SYSTEM  -  SYSTEM  1  FOR  CYLINDRICAL  PARTS 


MISSILE  PRIMES  i  SUBS 


NO.  OBS. 

«  3 

MEAN 

=  $8. 6K 

STD.  DEV. 

«  $3. IK 

MIN.  OBS. 

*  $10. 8K 

- 

MAX.  OBS. 

=  S5K 

“ 

OTHER  AEROSPACE 

NO.  OBS. 

2 

MEAN 

$5.5K 

STD.  OEV.  = 

$6.4K 

MIN.  OBS.  = 

$  IK 

- 

MAX.  OBS. 

S  10K 

OTHER  INDUSTRY 

NO.  OBS. 

2 

MEAN 

S2.5K 

STD.  DEV.  = 

S3.5K 

MIN.  OBS.  * 

S0.05K 

- 

MAX.  OBS. 

$  5K 

*  * 

1  E  3  1 


z 

o 


CL 

UJ 

ALL  RESPONSES  g 

NO.  OBS.  *  7 

MIN.  OBS.  •  $.05K 

MAX.  OBS.  »  $10. 8K 


-  \  -i  -  £■  - !  0  1  S'  3  1 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  $  5.9K  STD.  DEV.  »  $  4.4K 
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Q25  -  COST  TO  TRAIN  PERSONNEL  —  SYSTEM  1  FOR  NON-CYLINDRICAL  PARTS 


MISSILE  PRIMES  t  SUBS 


NO.  OBS. 

3 

MEAN 

S 

S8.5K 

STD.  OEV. 

* 

$  10K 

MIN.  OBS. 

= 

$  2K 

MAX.  OBS. 

3 

$2  .OK 

OTHER  AEROSPACE 


NO.  OBS. 

S 

2 

MEAN 

3 

S16.5K 

STD.  DEV. 

3 

$19. IK 

MIN.  OBS. 

X 

$  3K 

- 

MAX.  OBS. 

= 

$  30K 

“  «  - 

—  —  ~  ' 

*T 

-  * 

-- 

- 1  ■■ 

J 

' 

OTHER  INDUSTRY 

NO.  OBS. 

S 

2 

MEAN 

3 

$  1.5K 

STD.  DEV. 

S 

S  .  7K 

MIN.  OBS. 

W 

$  1  .OK 

- 

4 

MAX.  OBS. 

3 

$  2K 

_  «r 

- 1 

-  *« 

-  :• 

- 1  0 

1 

" 

1 

to 

| 

A— 

ce 

to 

- 

4 

ALL  RESPONSES 

§ 

- 

4 

- 

4 

NO.  OBS. 

- 

4  4 

4 

4 

MIN.  OBS.  * 

$ 

IK 

_  i 

-  \ 

-  i  0 

1 

£■  t 

MAX.  OBS.  * 

$ 

20K 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  S8.8K  STD.  DEV.  *  $11. 4K 
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025  -  COST  TO  TRAIN  PERSONNEL  --  SYSTEM  1  FOR  CYLINDRICAL  PARTS 


►V 

id 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

s 

3 

MEAN 

= 

$  8.2K 

STD.  DEV. 

X 

$10. 3K 

4 

MIN.  OBS. 

= 

S  2K 

- 

4 

4 

MAX.  OBS. 

= 

S  20K 

\ 

-  - 

-  I  1  1 

=■ 

OTHER  AEROSPACE 

NO.  OBS. 

2 

MEAN 

= 

S  3.5K 

STD.  DEV. 

r 

S  3.5K 

MIN.  OBS. 

= 

$  IK 

- 

*  * 

MAX.  08S. 

S  6K 

-  J 

-  \ 

- 

*- 

-  1  1 

OTHER  INDUSTRY 

NO.  OBS. 

X 

2 

MEAN 

= 

S  1  .OK 

STD.  DEV. 

= 

$  1.3K 

MIN.  OBS. 

s 

S  0.1K 

- 

4  4 

MAX.  OBS. 

= 

$  2K 

-  \ 

-  ? 

-£• 

-  1  V  1 

£ 

ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX.  OBS. 


tn 

z 

o 


< 
> 
o c 

LU 

V) 

CO 

o 


7 


$  0.1K 
$  20K 


-  \  -  -  =•  - 1  1  i  3 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  S  4.8K  STD.  DEV.  =■  $  7. OK 


0 


Q25  -  COST  TO  ESTABLISH  INITIAL  DATA  FILES  —  SYSTEM  1  FOR  NON-C^L INDRICAL  PARTS 


MISSILE  PRIMES  4  SUBS 


NO.  OBS. 

x 

3 

MEAN 

s 

S38.7K 

STD.  DEV. 

= 

S  10K 

MIN.  OBS. 

S31.2K 

MAX.  OBS. 

= 

S  50K 

OTHER  AEROSPACE 

NO.  OBS. 

S 

i 

MEAN 

s 

s 

8K 

STD.  DEV . 

z 

S 

OK 

MIN.  OBS. 

* 

s 

8K 

MAX.  OBS. 

z 

s 

8K 

OTHER  INDUSTRY 

NO.  OBS. 

z 

2 

MEAN 

s 

$  1 425  K 

STD.  DEV. 

- 

S2016K 

MIN.  OBS. 

z 

S  OK 

MAX.  OBS. 

s 

S2850K 

ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

6 

$  OK 

MAX.  OBS.  =  S2850K 


</> 

z 

o 


s 


»  :■  • ■  i  V  i 


t  :  i  i  c 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  S  495.7K  STD.  DEV.  =  S  115 


B  - 139 


Q25  -  COST  TO  ESTABLISH  INITIAL  DATA  FILES  —  SYSTEM  1  FOR  CYLINDRICAL  PARTS 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

S 

3 

MEAN 

c 

$  33K 

STD.  DEV. 

s 

$14. 7k 

MIN.  08S. 

= 

$  24k 

MAX.  OBS. 

= 

$ 

50k 

t 

\ 

■ 

•  - 

•  'l 

OTHER  AEROSPACE 

NO.  OBS. 

= 

2 

MEAN 

r 

513.5k 

STO.  DEV. 

= 

$16. 3k 

MIN.  OBS. 

$ 

2k 

4 

MAX.  OBS. 

= 

$ 

25k 

.  c- 

•  X 

•  :: 

-  l 

OTHER  INDUSTRY 

NO.  OBS. 

a 

2 

MEAN 

= 

$ 

75k 

STD.  DEV. 

* 

$106. Ik 

MIN.  OBS. 

a 

$ 

Ok 

4 

MAX.  OBS. 

3 

150k 

..  C 

-  \ 

-  1 

All  RESPONSES 

NO.  OBS. 

MIN.  OBS.  * 
MAX.  OBS.  * 


<✓> 

z 

o 

t— 

> 

CL 

Ui 

IS) 

GO 

O 

7 

$  OK 
S  150K 


4 


•  1  -5  ■  Z  -  1  1  2  3  4 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  S39.9K  STD.  DEV.  *  $51. 6K 


Q25  -  ANNUAL  COMPUTER  CHARGES  AND  PROGRAM  MAINTENANCE  —  SYSTEM  1  FOR  CYLINDRICAL  PARTS 


MISSILE  PRIMES  &  SUBS 


NO.  OBS.  =  4 
MEAN  =  $22. 2K 
STD.  DEV.  *  S2C.6K 
MIN.  OBS.  =  S  5K 
MAX.  OBS.  =  S51.6K 


OTHER  AEROSPACE 

NO.  OBS.  =  5 
MEAN  =  $34. 2K 
STD.  DEV.  =  $42. 7K 
MIN.  OBS.  =  $  3K 
MAX.  OBS.  =  $  TOOK 


OTHER  INDUSTRY 

NO.  OBS.  =  3 
MEAN  =  $17. OK 
STD.  DEV.  =  S28.6K 
MIN.  OBS.  =  $  0.5K 
MAX.  OBS.  =  $  50K 


ALL  RESPONSES 

NO.  OBS.  =  ‘  12 

MIN.  OBS.  =  $  0.5K 

MAX.  OBS.  *  $  100K 


CO 

z 

o 


UO 

CD 

o 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  $25. 9K  STD.  DEV.  «  $31 . 4K 


Q25  -  ANNUAL  COMPUTER  CHARGES  ANO  PROGRAM  MAINTENANCE  —  SYSTEM  1  FOR  NON-CYLINDR1CAL  PARTS 


MISSILE  PRIMES  i  SUBS 


NO.  OBS. 

9 

4 

MEAN 

■ 

$26. 2K 

STO.  DEV. 

9 

$20. 9K 

• 

MIN.  OBS. 

9 

$  10K 

- 

•  •  • 

MAX.  OBS. 

9 

$56. 8K 

_ 

OTHER  AEROSPACE 

NO.  OBS. 

*  5 

MEAN 

»  $92. 9K 

STD.  DEV. 

-  $  172K 

#  • 

MIN.  OBS. 

»  $  4.5K 

- 

•  * 

MAX.  OBS. 

»  $  400K 

_ 

_  . 

- 

OTHER  INDUSTRY 

NO.  OBS. 

9 

3 

MEAN 

9 

$19. 7K 

STD.  DEV. 

9 

$26. 6K 

MIN.  OBS. 

9 

$  0.5K 

MAX.  OBS. 

9 

$  50K 

ALL  RESPONSES 

NO.  OBS.  »  12 

MIN.  06S.  -  $0.5K 

MAX.  OBS.  »  $400K 


i/i 

S 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  «  S52.4K  STD.  DEV.  ■1110. 8K 


Q25  -  ANNUAL  COST  TO  UPDATE  DATA  FILES  —  SYSTEM  I  FOR  CYLINDRICAL  PARTS 


MISSILE  PRIMES  i  SUBS 

NO.  OBS.  »  4 
MEAN  «  $  7. OK 
STD.  DEV.  «  $  5. OK 
MIN.  OBS.  =  S  0.8K 
MAX.  OBS.  *  S  10K 


OTHER  AEROSPACE 

NO.  OBS.  =  5 
MEAN  =  $23. 7K 
STD.  DEV.  *  $42. 8K 
MIN.  OBS.  =  $  2K 
MAX.  OBS.  =  $  TOOK 

OTHER  INOUSTRY 

NO.  OBS.  *  3 
MEAN  *  $  5. OK 
STD.  DEV.  *  $  5. OK 
MIN.  OBS.  •  $0.05K 
MAX.  OBS.  »  $  10K 


lS> 

z 

o 


ALL  RESPONSES 

NO.  OBS.  *  12 

MIN.  OBS.  «  $0.05K 

MAX.  OBS.  *  $  100K 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  $13. 4K  STD.  DEV.  »  $27. 6K 
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» 


025  -  ANNUAL  COST  TO  UPDATE  DATA  FILES  —  SYSTEM  1  FOR  NON-CYLINDRICAL  PARTS 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

= 

A 

MEAN 

= 

$ 

9K 

STD.  DEV. 

= 

$ 

6. 7K 

MIN.  OBS. 

3 

$ 

1.6K 

- 

MAX.  OBS. 

3 

$ 

15K 

-- 

OTHER  AEROSPACE 

- 

NO.  OBS. 

= 

5 

MEAN 

= 

$85. 3K 

STD.  DEV. 

m 

$ 

176K 

MIN.  OBS. 

3 

$ 

6K 

- 

MAX.  OBS. 

= 

8 

400K 

OTHER  INOUSTRY 

NO.  OBS. 

X 

3 

MEAN 

= 

$ 

5.3K 

STD.  DEV. 

m 

$ 

4.5K 

MIN.  OBS. 

9 

$0 

.95K 

- 

MAX.  OBS. 

$ 

10K 

B 

h- 

> 

LU 

ALL  RESPONSES 

8 

- 

NO.  OBS. 

9 

12 

MIN.  OBS. 

s 

$0 

.  95K 

- : 

MAX.  OBS. 

9 

$ 

400K 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  «  $39. 9K  STD.  DEV.  *  $113. 5K 
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Q27  -  PERCENT  CHANGE  IN  PROCESS  PLANNING  FOR  CYLINDRICAL  PARTS  --  SYSTEM  2 


MISSILE  PRIMES  l  SUBS 

NO.  OBS.  *  3 

MEAN  =  -26.  V: 

STD.  DEV.  =  20.8'c 

MIN.  OBS.  =  _50.- 

MAX.  OBS.  *  -10'o 


OTHER  AEROSPACE 

NO.  OBS.  =  7 

MEAN  =  -30. 7% 

STD.  DEV.  =  19. IT 

MIN.  OBS.  =  .60; 

MAX.  OBS.  = 


OTHER  INDUSTRY 

NO.  OBS.  *  7 
MEAN  =  -52.1“' 
STD-  DEV.  *  23. 9. 
MIN.  OBS.  =  -93% 
MAX.  OBS.  =  -15? 


ALL  RESPONSES 

NO.  OBS.  =  17 
MIN.  OBS.  *  -93% 
MAX.  OBS.  *  .2% 


CO 

z 

o 


co 

O 


4 

4  4  4  44 

4  444*  4*44* 

. . 

t  •  •  J  1  1 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  »  -38.8%  STD.  DEV.  *  23.2“/- 
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Q27  -  PERCENT  CHANGE  IN  PROCESS  PLANNING  FOR  NON-CYL INDRICAL  PARTS  --  SYSTEM  2 


MISSILE 

PRIMES  &  SUBS 

NO.  OBS. 

=  3 

MEAN 

=  -30" 

STD.  DEV 

.  «  17.31. 

MIN.  OBS 

.  =  -50? 

MAX.  08S 

-20? 

OTHER  AEROSPACE 


NO.  OBS. 

=  6 

MEAN 

=  -31. IS 

STD.  DEV. 

=  21.7? 

MIN.  OBS. 

O 

LD 

1 

N 

MAX.  OBS. 

=  -3? 

OTHER  INDUSTRY 

NO.  OBS. 

- 

7 

MEAN 

= 

-50? 

STD.  DEV. 

s 

23.8? 

MIN.  OBS. 

* 

-93? 

MAX.  OBS. 

3 

-15% 

ALL  RESPONSES 

NO.  OBS. 

3 

16 

MIN.  OBS. 

* 

-93% 

MAX.  OBS. 

3 

-3% 

♦  ♦ 


1 


«  « * « «  «  « 


•  \ 


E 


8 


♦ 

•  *  « • 

*  «441«  4  4M 

»  :  c  i  ! 

STANOARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  -39.2?  STD.  DEV.  =  22. 8' 


8-157 


Q27  -  PERCENT  CHANGE  IN  DETERMINING  OPERATION  SEQUENCES  FOR  CYLINDRICAL  PARTS  --  SYSTEM  2 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

s 

3 

MEAN 

a 

-40- 

STD.  DEV. 

s 

35; 

MIN.  OBS. 

s 

-75?; 

• 

4 

4 

MAX  OBS. 

= 

-5: 

e 

\ 

■  c  1 

1 

OTHER  AEROSPACE 

NO.  OBS. 

= 

6 

MEAN 

=  - 

11.7': 

4 

STD.  DEV. 

- 

10-7% 

4 

4  4 

MIN.  OBS. 

= 

-25?. 

4  4 

MAX.  OBS. 

-3; 

cr 

■  \ 

• : 

■  0  ■  1 

1 

OTHER  INDUSTRY 

NO.  OBS. 

* 

7 

MEAN 

* 

-555i 

STD.  DEV. 

- 

33.4 

MIN.  OBS. 

= 

-95? 

4  4  4 

4  4 

4  4 

MAX.  OBS. 

-10? 

.  c 

■  t 

■  C  -1 

1 

L/l 

O 

h- 

< 

CC 

c 

LkJ 

* 

ALL  RESPONSES 

CD 

O 

4  4 

4 

4 

4  4 

NO.  OBS. 

■ 

16 

44  4 

4  4 

4  4  4 

MIN.  OBS. 

s 

-95? 

.  e 

t 

■  1 

•  -  * 

i 

MAX.  OBS. 

s 

-57. 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  -35.87  STD.  DEV.  =  32.77 


8-158 


027  -  PERCENT  CHANGE  IN  DETERMINING  OPERATION  SEQUENCES  FOR  NON-CYLINORICAl  PARTS  —  SYSTEM  2 


MISSILE  PRIMES  i  SUBS 


no.  oes. 

s 

3 

MEAN 

X 

-An 

STO.  DEV. 

S 

33.5* 

MIN.  OBS. 

3 

-751 

MAX.  OBS. 

= 

1 

00 

OTHER  AEROSPACE 

NO.  OBS. 

= 

5 

MEAN 

X 

-8.41 

STD.  DEV. 

X 

9.3% 

MIN.  OBS. 

3 

-25% 

MAX.  OBS. 

X 

-3% 

OTHER  INDUSTRY 

NO.  OBS. 

X 

7 

MEAN 

X 

-52.9% 

STD.  DEV. 

s 

33.7% 

MIN.  OBS. 

s 

-95% 

MAX.  OBS. 

X 

-10% 

ALL  RESPONSES 

NO.  OBS. 

15 

MIN.  OBS.  * 

-95% 

MAX.  OBS.  * 

-8% 

tO 

Z 

o 


< 

> 

QC 

UJ 

to 

* 


1 


-  t  •  •  :■  -i  o  i  :*  » 


t 


4 

4  4 

4  4  44 

4  4  4* 


*  t  -  j  w  i  i  s  y 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  «  -35.7%  STD.  DEV.  =  33.1% 


Q27  -  PERCENT  CHANGE  IN  MACHINE  SELECTION  FOR  CYLINDRICAL  PARTS  —  SYSTEM  2 


MISSILE  PRIMES  &  SU8S 


NO.  OBS. 

X 

2 

MEAN 

= 

-58.0% 

STD.  DEV. 

= 

24.7% 

MIN.  OBS. 

« 

-75% 

4 

4 

MAX.  OBS. 

40" 

.  er 

\ 

- 

■  1  V 

1 

OTHER  AEROSPACE 

NO.  OBS. 

= 

6 

MEAN 

= 

-10.3% 

STD.  DEV. 

= 

12.0“ 

4 

4  4 

MIN.  OBS. 

= 

-25% 

4 

4  4 

MAX.  OBS. 

- 

0% 

*  -  - 

•  -  •  -  -  - 

.....  •  . 

\  - 

*■ 

•  1  0 

1 

OTHER  INOU 

STRY 

NO.  OBS. 

= 

7 

“ 

MEAN 

S 

-33.0% 

STD.  DEV. 

r 

29.0“ 

4 

MIN.  OBS. 

* 

-80% 

4 

44 

44 

MAX.  OBS. 

s 

-10% 

\  •  ? 

•  1  0 

l 

<S) 

© 

H- 

< 

UJ 

ALL  RESPONSES 

CO 

o 

4 

44  4 

NO.  OBS. 

= 

15 

4  4 

4*44 

4  4  4  4 

MIN.  OBS. 

= 

-80% 

•  •  - 

-  -  * . 

........ 

MAX.  OBS. 

s 

0% 

.  cr 

\  -3 

'  •% 

■  I  0 

1 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  -27. IT.  STD.  DEV.  * 


27 . 0% 


327  -  PERCENT  CHANGE  IN  MACHINE  SELECTION  FOR  NON-CYLINDRICAL  PARTS  --  SYSTEM  2 


MISSILE  PRIMES  4  SUBS 


NO.  OBS. 
MEAN 

STD.  DEV. 
MIN.  OBS. 
MAX.  OBS. 


-57 . 5% 


OTHER  AEROSPACE 

NO.  OBS.  *  5 

MEAN  *  -  7.4% 

STD.  DEV.  =>  10.1% 

MIN.  OBS.  *  -25% 

MAX.  OBS.  *  0% 


OTHER  INOOSTRY 

NO.  OBS. 

MEAN 

STD.  DEV.  = 

MIN.  OBS.  = 

MAX.  OBS.  * 


-31.4% 

27.5% 


AU  RESPONSES 

NO.  OBS. 

MIN.  OBS.  * 
MAX.  OBS.  * 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  *  26.6%  STD.  -  27% 


8-161 


Q27  -  PERCENT  CHANGE  IN  SELECTING  TOOLING  FOR  CYLINDRICAL  PARTS  —  SYSTEM  2 


MISSILE  1 

PRIMES  &  SUBS 

NO.  OBS. 

«  3 

MEAN 

*  -31.3? 

STD.  DEV 

38.5? 

MIN.  OBS 

LT> 

II 

MAX.  OBS 

2» 

OTHER  AEROSPACE 

NO.  OBS. 

- 

6 

MEAN 

= 

-11.8? 

STD.  OEV. 

= 

11.4*. 

MIN.  OBS. 

-25? 

MAX.  OBS. 

- 

0? 

OTHER  INDUSTRY 

NO.  OBS. 

2 

6 

MEAN 

= 

-36.7? 

STD.  DEV. 

= 

29.9? 

MIN.  OBS. 

= 

-75? 

MAX.  OBS. 

* 

-10? 

ALL  RESPONSES 

NO.  OBS. 

2 

15 

MIN.  OBS. 

2 

-75? 

MAX.  OBS. 

= 

0? 

</■> 

z 

o 


CD 

O 


\  -I:  ■  J  -  1 


4 


-  \  *  ::  •  £  *1 


C  12  3  1 


4  4*4* 

4  4*  4  444* 

-  *  •  3  *  2  •  1  1  2  3  1 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  -25.7*  STD.  DEV.  •  26.8* 


327  -  PERCENT  CHANGE  IN  SELECTING  TOOLING  FOR  NON-CYLINDRICAL  PARTS  —  SYSTEM  2 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 


STO.  OEV. 
MIN.  OBS. 
MAX.  OBS. 


-31.7“ 


OTHER  AEROSPACE 
NO.  OBS. 


STD.  DEV. 
MIN.  OBS. 
MAX.  OBS. 


-  9.2“* 


OTHER  INDUSTRY 


NO.  OBS. 
MEAN 

STD.  DEV. 
MIN.  OBS. 
MAX.  OBS. 


.  -34.2“, 


AIL  RESPONSES 

NO.  OBS. 

MIN.  OBS.  * 
MAX.  OBS.  * 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  '  24-n  STD.  DEV.  *  26-8* 


B-I63 


27  -  PERCENT  CHANGE  IN  DETERMINING  PROCESSING  PARAMETERS  FOR  CYLINDRICAL  PARTS  --  SYSTEM  2 

ISSILE  PRIMES  &  SU8S 

0.  OBS.  *  3 

IE  AN  *  -31s, 

TD.  DEV.  *  24.8% 

IN.  OBS.  =  -50.0% 

IAX.  OBS.  *  -  3.0% 


ITHER  AEROSPACE 

10.  OBS.  =  6 

1EAN  =  -19.5: 

>TD.  DEV.  =  18-2% 

1 1N .  OBS.  =  -48% 

IAX.  OBS.  =  0% 

ITHER  INDUSTRY 

VO.  OBS.  =  6 

HE  AN  =  -33.3% 

3TD.  DEV.  *  16.0% 

UN.  OBS.  =  -50% 

HAX.  OBS.  =  -10% 


z 


o 


<£ 

> 

ex 

Ui 

ALL  RESPONSES  § 

NO.  OBS.  =  15 

MIN.  OBS.  *  -50% 

MAX.  OBS.  *  0% 


4 

* 

*  *  *  •* 

«  «  «  *  **  *41 

•  t  "  ■  -  i  i  2  d  » 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  -27.3%  STD.  DEV.  =  18.5% 
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16.3% 
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Q27  -  PERCENT  CHANGE  IN  GENERATING  TIME  STANDARDS  FOR  CYLINDRICAL  PARTS  --  SYSTEM  2 


MISSILE  PRIMES  i  SUBS 

NO.  OBS.  *  3 

MEAN  *  -  31 . 7% 

STD.  DEV.  *  23.65, 

MIN.  OBS.  *  *501  ♦  *  « 

MAX.  OBS.  «  -51  ^  '  !  *  ‘ ' 

*  >  *  -•  •  k  i  l 

OTHER  AEROSPACE 

NO.  OBS.  =  6 

MEAN  =  -61 

STD.  DEV.  *  9.51  M 

MIN.  OBS.  *  -251  *  *** 

MAX.  OBS.  *  01  *  *  *" 


OTHER  INDUSTRY 

NO.  OBS.  *  7 
MEAN  =-31.4% 
STD.  DEV.  =  16.5% 
MIN.  OBS.  =  -60% 
MAX.  OBS.  »  -101 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS.  = 
MAX.  OBS. 


E 

►— 

< 

> 

CL 

LkJ 

OO 

e 

16 

-60% 

0% 


♦  *  ♦  M4 

*  4*444  4444 

-  »  -3  •  -1  0  1  2  3  \ 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  -21.91  STD.  DEV.  *  19.41 


B- 166 


Q27  -  PERCENT  CHANGE  IN  GENERATING  TIME  STANDARDS  FOR  NON-CYLINDRICAL  PARTS  —  SYSTEM  2 


MISSILE  PRIMES  &  SUBS 


NO. 

OBS. 

m 

3 

MEAN 

m 

31.7% 

STD. 

DEV. 

» 

23.6% 

MIN. 

OBS. 

* 

1 

l/l 

O 

MAX. 

OBS. 

M 

-5% 

OTHER  AEROSPACE 

NO.  OBS. 

5 

MEAN 

-7.6% 

STD.  DEV. 

9.9% 

MIN.  OBS. 

-25% 

MAX.  OBS. 

0% 

OTHER  INDUSTRY 

NO.  OBS. 

* 

7 

MEAN 

29.3% 

STD.  DEV. 

* 

16.9% 

MIN.  OBS. 

* 

-60% 

MAX.  OBS. 

a 

-10% 

♦ 

♦  « 

1 


1 


t 


\ 


ALL  RESPONSES 

NO.  OBS.  *  15 
MIN.  08S.  -  -60% 
MAX.  OBS.  ■  0* 


i /> 

5 


i/i 

8 


4  * 


•  ♦  •  c-  •  1  •?  1  C  0  » 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  -22.5%  STD.  DEV.  *  18.7% 


027  -  PERCENT  CHANGE  IN  PERFORMING  TOLERANCE  ANALYSES  FOR  CYLINDRICAL  PARTS  —  SYSTEM  2 


MISSILE  PRIMES  i  SUBS 


NO.  OBS. 

9 

2 

MEAN 

* 

-46% 

STD.  DEV. 

* 

41.0% 

MIN.  OBS. 

St 

-7.5% 

4 

4 

MAX.  OBS. 

-17'- 

c 

•  \ 

- 

■  : 

■  1  %  2 

OTHER  AEROSPACE 

NO.  OBS. 

= 

6 

MEAN 

* 

-7.1‘ 

STD.  DEV. 

s 

1 1 .  o-. 

4 

4 

MIN.  OBS. 

* 

-25% 

4  4  4  4 

MAX.  OBS. 

3 

0”. 

c 

■  \ 

-  i  i 

OTHER  INDUSTRY 

NO.  OBS. 

= 

6 

MEAN 

3 

-15% 

STD.  DEV. 

13.4% 

4  4 

MIN.  OBS. 

S 

-40% 

4  4  4  4 

MAX.  OBS. 

3 

-5% 

.  c 

■  \ 

. 

-  1  1 

s 

►— 

< 

CSC 

LU 

ALL  RESPONSES  § 

NO.  OBS.  *  14 

MIN.  OBS.  -  -75% 

MAX.  OBS.  *  0% 


«« 

«•« 

•  4  4444  4* 

■  1  ::  :■  1  1  2 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  -16.0%  STD.  DEV.  *  20.4% 


Q27  -  PERCENT  CHANGE  IN  PERFORMING  TOLERANCE  ANALYSES  FOR  NON- CYLINDRICAL  PARTS  --  SYSTEM  2 


MISSILE  PRIMES  i  SUBS 

NO.  OBS.  *  2 
MEAN  *  -46*. 
STD.  OEV .  *  -41 ,0’« 
MIN.  OBS.  *  -75 
MAX.  OBS.  =  -17. 


OTHER  AEROSPACE 

NO.  OBS.  *  5 

MEAN  *  -6.U 

STD.  DEV.  *  10.8% 

MIN.  OBS.  »  -25', 

MAX.  OBS.  *  0% 


1 


OTHER  INDUSTRY 

NO.  OBS.  *  6 
WEAN  *-14.2* 
STD.  DEV.  *  13.9* 
MIN.  OBS.  *  -40% 
MAX.  OBS.  •  « 


-  \ 


\ 


ALL  RESPONSES 

NO.  OBS. 

a 

13 

MIN.  OBS. 

* 

-75' 

MAX.  OBS. 

O' 

DC 


S 


. « 
*  ♦ 


»  ■  ;•  i  i  ;  :■  » 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  -16. OT  STD.  DEV.  *  21.3: 


Q27  -  PERCENT  CHANGE  IN  DOCUMENTATION  COSTS  FOR  CYLINDRICAL  PARTS  -  SYSTEM  2 


MISSILE  PRIMES  i.  SUBS 


NO.  OBS. 

=  3 

MEAN 

=  -25% 

STD.  DEV. 

*  27.8% 

MIN.  OBS. 

*  -50% 

4  4  4 

MAX.  OBS. 

=  5% 

•  \ 

■  - 

■  i  i 

OTHER  AEROSPACE 

NO.  OBS. 

=  S 

MEAN 

=  -14. 5:. 

STO.  DEV. 

=  15.8% 

4 

MIN.  OBS. 

=  -40% 

4  4  44 

MAX.  OBS. 

=  -0.5% 

•  ? 

■  \ 

■  -  j 

-  l  %  l 

OTHER  INDUSTRY 

NO.  OBS. 

*  7 

MEAN 

=  -35,7% 

STD.  DEV. 

=  23.7% 

4 

MIN.  OBS. 

=  -80% 

4  4  4  4  4 

MAX.  OBS. 

=  -10% 

ALL  RESPONSES 

NO.  OBS.  *  IS 
MIN.  OBS.  *  -SOS 
MAX.  OBS.  *  5': 


«r 

a* 

CL 
U J 

m 

o 


*  «  44  4  4*444 

t  i  j  l  i  ?  : 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  -35.7  STD.  DEV.  =  23.7°. 


B-rc 


Q27  -  PERCENT  CHANGE  IN  DOCUMENTATION  COSTS  FOR  NON-CYLINORICAL  PARTS  --  SYSTEM  2 


MISSILE  PRIMES  >  SUBS 


NO.  OBS. 

*  3 

MEAN 

«  -28.3% 

STD.  DEV. 

»  29.3% 

MIN.  OBS. 

a  -50% 

4 

MAX.  OBS. 

*  5% 

-  \ 

■ 

•  j 

•  1 

OTHER  AEROSPACE 

NO.  OBS. 

«  4 

MEAN 

«  -14.4% 

STD.  DEV. 

«  18.3% 

MIN.  OBS. 

*  -40% 

MAX.  OBS. 

a  -0.5% 

c 

■  \ 

- 

•  - 

•  1 

OTHER  INDUSTRY 

NO.  OBS. 

a  7 

MEAN 

• -34.3% 

STD.  DEV. 

a  20.7% 

MIN.  OBS. 

a  -70% 

4 

4 

MAX.  OBS. 

a  -10% 

c 

■  1 

.  ; 

t— 

•  l 

«  a  *  « 


i/t 

s 


0£ 

Ui 

ALL  RESPONSES  § 

NO.  OBS.  »  14 

MIN.  OBS.  »  -70% 

MAX.  OBS.  *  5% 


*  »  •  ♦ 

«  »  «  •  «««  ♦« 

?  •  »  •  i  •  J  1  '•  3  i 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  -27.3%  STD.  DEV.  ■  22.0% 


B- 171 


Q27  -  PERCENT  CHANGE  IN  MATERIAL  FOR  CYLINDRICAL  PARTS  —  SYSTEM  2 


MISSILE  PRIMES  4  SUBS 


NO.  OBS. 

3 

MEAN 

* 

-4.3 

STD.  DEV. 

X 

1.2% 

4 

MIN.  OBS. 

* 

-5? 

4  4 

MAX.  OBS. 

ft 

-3? 

.  c 

•  \ 

- 

•  1  ■: 

OTHER  AEROSPAC 

E 

NO.  OBS. 

s 

7 

4 

MEAN 

5 

-0.5% 

4 

STD.  DEV. 

3 

1.1°. 

4 

4 

MIN.  OBS. 

3 

-3% 

4 

44 

MAX  OBS. 

-0.5s 

1 

•  - 

-  1  0 

l 

OTHER  INDUSTRY 

NO.  OBS. 

X 

6 

MEAN 

S 

-4.2% 

STD.  DEV. 

= 

4.9% 

4 

MIN.  08S. 

— 

-10% 

4 

4 

4 

MAX.  OBS. 

X 

0? 

ALL  RESPONSES 

NO.  OBS.  *  16 
MIN.  OBS.  «  -10% 
MAX.  OBS.  *  0% 


♦ 

«  *  * 


5  •  t  •  0  -  Z  •  1  1  .7  3  » 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  -2.6%  STD.  DEV.  =  3.5% 


Q27  -  PERCENT  CHANGE  IN  MATERIAL  FOR  NON-CYLINDRICAt  PARTS  —  SYSTEM  2 


I 


MISSILE  PRIMES  A  SUBS 


NO. 

OBS. 

<  3 

MEAN 

«  -4.3% 

STD. 

DEV. 

*  1.2% 

MIN. 

OBS. 

*  -15% 

MAX. 

OBS. 

*  -5% 

OTHER  AEROSPACE 

NO.  OBS. 

3 

6 

MEAN 

X 

-.6% 

STD.  DEV. 

s 

1.2% 

MIN.  OBS. 

3 

-3% 

MAX.  OBS. 

. 

0% 

OTHER  INDUSTRY 

NO.  OBS. 

* 

6 

MEAN 

X 

-4.2% 

STD.  DEV. 

= 

4.9% 

MIN.  OBS. 

X 

-10% 

MAX.  OBS. 

X 

0% 

i  -  C  -  1 


\ 


4  4 


•  i  ■  :  •  c  i 


\ 


i 


BUJXXmi 

NO.  OBS.  *  15 

MIN.  OBS.  *  -15% 
MAX.  OBS.  *  0% 


4  4  4 

4  4  4  4 


•  i  -  :  :  :  ■  :  i  :•  :  t 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  -2  8'  STD.  DEV .  =  3.6% 


‘  4  *  4  '  4  '  .  *  .  '  /Wf  *  ' 


I 


I 


8-173 


Q27  -  PERCENT  CHANGE  IN  DIRECT  LABOR  FOR  CYLINDRICAL  PARTS  --  SYSTEM  2 


MISSILE  PRIMES  4  SUBS 


NO.  OBS. 

=  4 

MEAN 

*  -7% 

STD.  DEV. 

*  5.6% 

4 

MIN.  OBS. 

*  -15% 

4 

4  4 

MAX.  OBS. 

=  -2% 

c 

\ 

7  •  j  -i 

0  1 

- 

- 

1 

OTHER  AEROSPACE 

NO.  OBS. 

=  7 

MEAN 

*  -7.6' 

STD.  DEV. 

MIN.  OBS. 

=  7.9% 

=  -20'.- 

4  4 

4 

4  4 

4  4 

MAX.  OBS. 

=  0% 

c 

-  l 

0  1 

- 

\ 

OTHER  industry 

NO.  OBS. 

*  7 

MEAN 

*  -7.0% 

STD.  DEV. 

*  9.6% 

MIN.  OBS. 

*  -25% 

4  4 

4  444 

MAX.  OBS. 

*  0% 

c 

-  \ 

•  j  ■  j  •  J 

%  1 

%/■> 

O 

»— 

>  cr 

CC 

LkJ 

4 

4 

ALL  RESPONSES 

§ 

4  4 

NO.  OBS. 

*  18 

4 

4  4  44 

4  4  4 

4  4  4  4 

MIN.  OBS. 

MAX.  OBS. 

*  -25% 

*  0% 

.  *r 

•  \ 

•  j  ■  D  -1 

i 

■N 

k. 

"*  7 

\ 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =■  -7.2%  STD.  DEV.  = 


7.7% 


Q27  -  PERCENT  CHANGE  IN  DIRECT  LABOR  FOR  NON-CYLINDRICAL  PARTS  --  SYSTEM  2 


MISSILE  PRIMES  4  SUBS 

NO.  OBS.  *  4 
MEAN  *  -71 
STD.  DEV.  *  5.6% 
MIN.  OBS.  =  -151 
MAX.  OBS.  =  -2% 


OTHER  AEROSPACE 

NO.  OBS.  *  6 

MEAN  *  -5.51 

STD.  DEV.  *  6.3% 

MIN.  OBS.  =  -17% 

MAX.  OBS.  =»  0% 


OTHER  INDUSTRY 

NO.  OBS.  =  7 
MEAN  «  -6.1% 
STD.  DEV.  =  8.1% 
MIN.  OBS.  *  -25% 
MAX.  OBS.  *  0% 


z 


o 


NO  OBS. 
MIN.  OBS. 
MAX.  OBS. 


17 

-251 

0% 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  -6.11  STD .  DEV  *6.5% 


Q27  -  PERCENT  CHANGE  IN  SCRAP  AND  REWORK  FOR  CYLINDRICAL  PARTS  —  SYSTEM  2 


MISSILE  PRIMES  &  SUBS 


NO.  OBS.  «  4 

MEAN  *  -11.5", 

STD.  OEV.  *  9.9\ 

MIN.  OBS.  =  -25” 

MAX.  OBS.  =  -n 

OTHER  AEROSPACE 

NO.  OBS.  *  7 

MEAN  =  -4. 11c 

STD.  DEV.  *  4.4, 

MIN.  OBS.  =  -101 

MAX.  OBS.  *  0”. 

OTHER  INDUSTRY 

NO.  OBS.  *  7 

MEAN  *  -4.6”: 

STD.  DEV.  =  4.2”. 

MIN.  OBS.  =  -101= 

MAX.  OBS.  *  -5v 


•  t  •  :  •  -i 


ALL  RESPONSES 

NO.  OBS.  *  18 
MIN.  OBS.  *  -251- 
MAX.  OBS.  *  0 


<✓> 

Z 

o 


> 

QC 

LU 

O') 

CO 

o 


\  i  i  2  ?  * 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  -5.9%  STD.  DEV.  =  6.3% 
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27  -  PERCENT  CHANGE  IN  SCRAP  AND  REWORK  FOR  NON-CYLINDRICAL  PARTS  --  SYSTEM  2 


IISSILE  PRIMES  i  SOBS 

10.  OBS.  =  4 

iean  » -n.5. 

iTD.  DEV.  =  9.9' 

1IN.  OBS.  =  -25' 

1AX.  OBS.  =  -IT 

OTHER  AEROSPACE 

NO.  OBS. 

MEAN 

STD.  OEV 
MIN.  OBS 
MAX.  08 S 

OTHER  INDUSTRY 

NO  OBS 
«EAN 

STD.  OEV. 

MIN.  OBS. 

MAX.  OBS 


-A  65 
4.2- 
- 1 0° 

0*- 


6 

-3.2': 

3.8° 

-10 

0s, 


AIL  RESPONSES 

NO  OBS.  =  1 7 
MIN.  OBS.  =  -25V 
MAX.  OBS.  =  0% 


« 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  -5.7".  STD.  DEV.  =  6.4% 
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Q29  -  MONTHS  TO  ACQUIRE  HARDWARE  --  SYSTEM  2  FOR  CYLINDRICAL  PARTS 


MISSILE  PRIMES  h  SUBS 


NO.  OBS. 

MEAN 

-  A 

=  3 .  C 

mo 

STD. 

DEV. 

*  O.S 

mo 

MIN. 

OBS. 

-  2 

mo 

MAX. 

OBS. 

=  i 

me 

OTHER  AEROSPACE 


NC. 

OBS. 

=  2 

MEAN 

*  7.3 

mo 

STD. 

DEV. 

-  ]_p 

me¬ 

MIN. 

OBS. 

=  6 

mo 

MAX 

OBS. 

=  S .  5 

mo 

OTHER  industry 

NO.  OBS. 

5 

MEAN 

6  4 

no 

STC.  DEV. 

3.6 

mo 

II 

CL) 

O 

X 

2 

mo 

MAX.  OSS.  *  12  me 


ALL  RESPONSES 

NO.  OBS 
MIN.  OBS. 

MAX.  OBS. 


11 

2  mo 
1 2  mo 


<x 

OC 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 


029  -  COST  TO  TEST  SYSTEM  —  SYSTEM  2  FOR  NON -CY L I  NOR I  CAL  PARTS 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 


STD.  DEV. 
MIN.  OBS. 
MAX.  OBS. 


$14. 6K 
$14. 4K 


$  35K 


OTHER  AEROSPACE 
NO.  OBS. 


STD.  DEV. 
MIN.  OBS. 
MAX.  OBS. 


$20. 5K 
S1T.5K 
S  6K 
$  SOK 


OTHER  INDUSTRY 
NO.  OBS. 


STD.  OEV. 
MIN.  OBS. 
MAX.  OBS. 


$19. IK 
S1S.8K 
$  2K 
$  50K 


NO.  OBS. 
MIN.  OBS. 
MAX.  OBS. 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  $13. 4K  STD.  DEV.  =  $16. 4K 
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Q29  -  COST  TO  TEST  SYSTEM  —  SYSTEM  2  FOR  CYLINDRICAL  PARTS 


MISSILE 

PRIMES  4  SUBS 

NO.  OBS. 

=  4 

MEAN 

•  SIO. 7K 

STD.  DEV 

*  S10.2K 

MIN.  OBS 

=  S  2K 

MAX.  OBS 

*  S  25K 

OTHER  AEROSPACE 

NO.  OBS. 

6 

MEAN 

= 

$13. 3K 

STD.  DEV. 

* 

$  6.4K 

MIN  OBS. 

= 

S  4K 

MAX  OBS. 

$  20K 

OTHER  INDUS'rRv 

NO  OBS. 

7 

MEAN 

$25 . 4K 

STD  DEV 

$35. 6K 

MIN.  OBS 

$  0.3* 

MAX.  OBS 

S  100K 

4  4 


4  4  4  4 


4  44 


</> 

§ 


ALL  RESPONSES 

NO.  OBS.  *  17 

MIN.  OBS.  =  $0.3K 

MAX.  OBS.  *  $1 OOK 


♦  »  «  * 


t  j  :  i  i  c  :  i 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  $17. 7K  STD.  DEV.  =  $23. 5K 


B- 189 


Q29  -  COST  TO  TRAIN  PERSONNEL  —  SYSTEM  2  FOR  NON-CYLINORICAL  PARTS 


MISSILE  PRIMES  4  SUBS 


NO.  OBS. 

*  4 

MEAN 

*  SI  0.  OK 

STD.  DEV. 

*  $  7.9K 

MIN.  OBS. 

*  $  2.5K 

MAX.  OBS. 

*  S  20K 

OTHER  AEROSPACE 

NO.  OBS. 

=  5 

MEAN 

=  S10.7K 

STD.  DEV. 

*  S  6. OK 

MIN.  OBS. 

=  S  4K 

MAX.  OBS. 

=  SI  7.5k 

OTHER  INDUSTRY 

NO.  OBS. 

5 

7 

MEAN 

= 

SI  0 . 4k 

STD.  DEV. 

= 

S  8. OK 

MIN.  OBS. 

3 

S  2K 

MAX.  OBS. 

* 

S  20K 

ALL  RESPONSES 

NO.  OBS. 

X 

16 

MIN.  OBS. 

= 

$ 

2K 

MAX.  OBS. 

X 

$ 

O 

CXI 

V~l 

ar 

o 


> 


i  i  :•  :  t 


•  t  -  :  -  i  •:  :  :■  :  ' 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  $10. 4K  STD.  DEV.  =  S6.9K 


B-188 


Q29  -  COST  TO  TRAIN  PERSONNEL  -  SYSTEM  2  FOR  CYLINDRICAL  PARTS 


MISSILE  primes  &  SUBS 


NO-  OBS. 

MEAN 

STD.  DEV. 

MIN.  OBS. 

«  4 

.  $  8.5K 

.  S  7 . 9K 

=  S  2 . 5K 

♦  « 

MAX.  OBS. 

=  S  20K 

c 

i 

1 

OTHER  AEROSPACE 

NO.  OBS. 

.  6 

MEAN 

=  $  9.6K 

STD.  DEV. 

==  S  6.SK 

*  S  2. OK 

• 

4 

MAX.  OBS. 

=  S17.SK 

= 

\ 

OTHER  INDUSTRY 


NO.  OBS. 

*  7 

MEAN 

=  S14.3K 

STD.  DEV. 

=  S17.3K 

MIN.  OBS. 

*  $  0.2K 

MAX.  OBS. 

x  S  50K 

jy.  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX.  OBS. 


<S) 

z 

o 


> 
CL 
U I 
UO 
CD 
O 

17 

$  0.2K 

$  50  K 


4+  4  4  « 

44444A  *** 


1 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
mean  =  J11.25K  STD.  DEV  -  S12-0K 
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Q29  -  COST  TO  ESTABLISH  INITIAL  DATA  FILES  --  SYSTEM  2  FOR  NOU-CYL INDRICAL  PARTS 


MISSILE  PRIMES  j  SUBS 


NO. 

OBS. 

X 

4 

MEAN 

*  S35.8K 

STO. 

OEV. 

*  S15.9K 

MIN. 

OBS. 

=  $ 

13K 

MAX. 

OBS. 

=  S 

50K 

OTHER  AEROSPACE 

NO.  OBS. 

=  S 

MEAN 

.  S87.8K 

STO.  OEV. 

=  S69.7K 

MIN.  OBS. 

=  S  27K 

MAX.  OBS. 

»  S  200K 

OTHER  INDUSTRY 

NO.  08S. 

= 

7 

MEAN 

X 

SI  18.5k 

STD.  DEV. 

= 

S216.0K 

MIN.  OBS. 

3 

S  5K 

MAX.  OBS. 

X 

S  600K 

4  4 


•  i  i  :  :  t 


•  *  • :  * ■  -i  i  ;  :  \ 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS.  * 
MAX.  OBS.  * 


z 

o 


or 

UJ 

uy 

co 

o 


16 

$5K 

S600K 


4  4 

4**4 


•  \  -  j  •  w-  i  o  i  :•  ::  \ 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  S88.2K  STD.  DEV.  =  S145.5K 


029  -  COST  TO  ESTABLISH  INITIAL  DATA  FILES  —  SYSTEM  2  FOR  CYLINDRICAL  PARTS 


MISSILE  PRIMES  4  SUBS 


no.  oes. 

MEAN 

STD.  DEV. 
MIN.  OBS. 
MAX.  OBS. 


$33. IK 
$18. 7K 
$  6.5K 
$  50K 


OTHER  AEROSPACE 

NO.  OBS.  *  6 
MEAN  *  $43. 7K 
STO.  DEV.  *  $36. 9K 
MIN.  OBS.  ■  $12. OK 
MAX.  OBS.  «  $  100K 


OTHER  INDUSTRY 

NO.  OBS. 

MEAN  *  ' 

STD.  DEV.  •  ; 

MIN.  OBS.  » 

MAX.  OBS.  ■ 


$231. 5K 
$516. 9K 
$  0.5K 
S1400K 


AIL  RESPONSES 

NO.  OBS. 

MIN.  OBS.  * 
MAX.  OBS.  • 


$0. 5K 
$1400K 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  •  $113. 5K  STD,  DEV.  -  $332. OK 


B- 185 


029  -  COST  TO  ACQUIRE  HARDWARE  --  SYSTEM  2  FOR  NON-CYLINDRICAL  PARTS 


MISSILE  PRIMES  &  SUBS 

NO.  OBS. 

*  4 

MEAN 

*  $101. 8K 

STD.  DEV. 

■  $165. 7K 

MIN.  OBS. 

«  $12. OK 

- 

•  ♦ 

MAX.  OBS. 

-  $350. OK 

—  7 

-■ 

OTHER  AEROSPACE 

NO.  OBS. 

«  3 

MEAN 

3 

STD.  DEV. 

s 

MIN.  OBS. 

f-. 

CM 

** 

i 

- 

♦  • 

MAX.  OBS. 

■  $  200K 

-1 

-* 

- 

-  4  1 

OTHER  INDUSTRY 

• 

NO.  OBS. 

*  5 

MEAN 

*  $76. 8K 

STD.  DEV. 

*  $125. 9K 

♦ 

MIN.  OBS. 

■  $  9. OK 

- 

MAX.  OBS. 

•  $  300K 

“ ;  - 

— : 

— :  - 

— -  •  - 

- :  —  —  : 

AIL  RESPONSES 

HO.  OBS.  «  12 
MIN.  OBS.  «  S  9. OK 
MAX.  OBS.  *  $  300K 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  S91K  STD.  DEV.  *  $I22K 
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029  -  COST  TO  ACQUIRE  HARDWARE  —  SYSTEM  2  FOR  NON-CYLINDRICAL  PARTS 


MISSILE  PRIMES  t  SUBS 


NO.  OBS. 


STD.  DEV. 
MIN.  OBS. 
MAX.  OBS. 


$99. 9K 
$167. OK 
$  7.5K 
S  350K 


OTHER  AEROSPACE 


NO.  OBS. 


STD.  DEV. 
MIN.  OBS. 
MAX.  OSS. 


=  $56. 2K 

=  $97. 9K 

=  $12. 9K 

=  $  200k 


OTHER  INDUSTRY 


NO.  OBS. 


STC.  DEV. 
MIN.  OBS. 
MAX.  OBS. 


*  $193. 8K 
=  $338. OK 
=  $  10K 

=  $  700K 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS.  = 
MAX.  OBS.  * 


$  7.5K 
$  700K 


.  -  j 

i 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  $116.6K  STD.  DEV.  =  $21 2. IK 


‘  “  "  •  '  •  *  •  *  •  ‘  •  '  *  •  *  *  *  ' 


Q27  -  PERCENT  CHANGE  IN  WORK  IN  PROCESS  INVENTORY  FOR  NON-CYLINDRICAL  PARTS  —  SYSTEM  2 


MISSILE  PRIMES  &  SUBS 

NO.  OBS.  »  2 
MEAN  *  2. ST 
STD.  DEV.  *  3.5% 
MIN.  OBS.  *  O'. 
MAX.  OBS.  =  5% 


OTHER  AEROSPACE 

NO.  OBS.  *  5 
MEAN  *  -.81 
STD.  DEV.  =  1.11 
MIN.  OBS.  =  -21 
MAX.  OBS.  =  0% 


OTHER  INDUSTRY 

NO.  OBS.  *  8 
MEAN  *  -6.91 
STD.  DEV.  =  7% 
MIN.  OBS.  *  -20% 
MAX.  OBS.  *  0% 


ALL  RESPONSES 

NO.  OBS.  *  15 
MIN.  OBS.  *  -20% 
MAX.  OBS.  *  5% 


■  »  -  -c  i  •:  l  c  :  * 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  -3.6%  STD.  DEV.  =  6.3% 


Q27  -  PERCENT  CHANGE  IN  WORK  IN  PROCESS  INVENTORY  FOR  CYLINDRICAL  PARTS  —  SYSTEM  2 


MISSILE  PRIMES  &  SUBS 

NO.  OBS.  -  2 

MEAN  *  2.5L 

STD.  DEV.  *  3.5% 

MIN.  OBS.  *  0% 

4  4 

MAX.  OBS. 

=  5;. 

* 

\ 

■  - 

1 

1  C 

OTHER  AEROSPACE 

NO.  OBS. 

*  6 

MEAN 

=  -.7;. 

4 

STD.  DEV. 

=  1 .  os 

4 

MIN.  OBS. 

*  -r, 

4  4 

MAX.  OBS. 

or 

f 

\ 

•  : 

•  1 

OTHER  INDUS 

TRY 

NO.  OBS. 

*  8 

MEAN 

«  -6.9% 

STD.  DEV. 

=  T< 

4 

MIN.  OBS. 

*  -20% 

4 

4 

4  44 

MAX.  OBS. 

=  0% 

.  K 

■  \ 

■  I 

f;  l  j 

on 

o 

• 

< 

a c 

C 

4 

on 

4 

ALL  RESPONSES 

03 

O 

♦ 

4 

4 

4  4 

NO.  OBS. 

*  16 

4 

4 

4  444  4 

MIN.  OBS. 

*  -20% 

.  . 

. 

.  C 

■  i 

•  J' 

■  l 

■:=  l  £ 

MAX.  OBS. 

*  5" 

STANOARO  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  »  -3.5%  STD.  DEV.  *  6.2% 


Q27  -  PERCENT  CHANGE  IN  TOOLING  FOR  NON-CYIINORICAL  PARTS  -  SYSTEM  2 


MISSILE  PRIMES  &  SUBS 

NO.  OBS.  «  4 
MEAN  =  -IOt 
STD-  DEV.  *  g. 9‘. 
MIN.  OBS.  =  .207. 
MAX.  OBS.  *  -2% 


OTHER  AEROSPACE 

NO.  OBS.  =  6 
MEAN  =  -2.7% 
STD.  DEV.  =  3.8T 
MIN.  OBS.  =  -10» 
MAX.  OBS.  =  o% 


OTHER  INDUSTRY 

NO.  OBS.  =  6 
MEAN  =  -8.3% 
STD.  DEV.  =  8.8% 
MIN.  OBS.  =■  ,25% 
MAX.  OBS.  *  0% 


ALL  RESPONSES 

NO.  OBS.  *  16 
MIN.  OBS.  «  -25% 
MAX.  OBS.  *  0% 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  -6.6%  STD.  DEV.  *  7.57 


Q27  -  PERCENT  CHANGE  IN  TOOLING  FOR  CYLINDRICAL  PARTS  —  SYSTEM  l 


MISSILE  PRIMES  i  SUBS 


NO.  OBS.  =  4 
MEAN  =  -10? 
STD.  DEV.  =  8.9. 
MIN.  OBS.  *  -20* 
MAX.  OBS.  =  -2'* 


OTHER  AEROSPACE 

NO.  OBS.  =  7 

MEAN  =  -3.7* 

STD.  DEV.  =  4.4’* 

MIN.  OBS.  =  -10? 

MAX.  OBS.  =  o°; 


OTHER  INDUSTRY 


NO.  OBS.  =  6 

MEAN  =  -8.3’* 

STD.  DEV.  =  9.8'- 

MIN.  OBS.  =  -25? 

MAX.  OBS.  =  0* 


ALL  RESPONSES 

NO.  OBS.  *  17 
MIN.  OBS.  =  -25? 
MAX.  OBS.  =  0% 


STANOARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  -6.8?  STD.  DEV.  *  7.3? 


Q29  -  MONTHS  TO  ACQUIRE  HARDWARE  -  SYSTEM  2  FOR  NON-CYtINDRICAL  PARTS 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

3 

4 

MEAN 

- 

3.0  mo. 

STD.  DEV. 

3 

0.8  mo. 

♦ 

MIN.  OBS. 

= 

2  mo. 

....... 

, 

«  +  + 

MAX.  OBS. 

= 

4  mo. 

c 

1 

- 

■  1 

OTHER  AEROSPACE 

NO.  OBS. 

=  2 

MEAN 

=  1 5 . 0  mo . 

STD.  DEV. 

=  12.7  mo. 

MIN.  OBS. 

=  6  mo. 

« 

MAX.  OBS. 

*  24  mo. 

■  l 

:  -  i  '■ 

OTHER  INDUSTRY 


NO. 

OBS. 

=  4 

MEAN 

=  6.5 

mo. 

STD. 

DEV. 

*  4.1 

mo 

MIN. 

OBS. 

=  2 

mo 

MAX. 

OBS. 

=  12 

mo 

ALL  RESPONSES 

NO.  OBS.  *  10 

MIN.  OBS.  '  2  mo. 

MAX.  OBS.  =  24  mo. 


IS) 

z 

o 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  6.8  mo.  STD.  DEV.  =  6.8  mo. 


B- 192 


Q29  -  MONTHS  TO  ESTABLISH  DATA  FILES  FOR  CYLINDRICAL  PARTS  -  SYSTEM  2 


MISSILE  PRIMES  4  SUBS 


NO.  OBS. 

4 

MEAN 

5.6  mo . 

STD.  DEV. 

2.1  mo . 

4 

MIN.  OBS. 

3  mo. 

4  •  4 

, 

...... 

MAX.  DBS. 

8  mo. 

c 

\ 

■ 

1 

- 

\ 

OTHER  AEROSPACE 

NO.  OBS. 

6 

MEAN 

7.6  mo . 

STD.  DEV. 

3.6  mo . 

4  4 

MIN.  OBS. 

3. 5  mo. 

4  •  * 

MAX.  OBS. 

12  mo. 

c 

\ 

■  - 

1 

- 

\ 

OTHER  INDUSTRY 

NO.  OBS. 

5 

MEAN 

9.4  mo. 

STD.  DEV. 

11.7  mo . 

4 

MIN.  OBS. 

2  mo. 

4  4  4 

4 

MAX.  OBS. 

30  mo. 

c 

\ 

- 

1  l 

J.' 

J. 

\ 

ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX.  OBS. 


IS 

2  mo. 
30  mo. 


o 

»— 


L/D 

CD 

O 


•  \  ■  j  \ 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  7.7  mo.  STD.  DEV.  =  6.8  mo. 


B- 193 


Q29  -  MONTHS  TO 

ESTABLISH 

DATA 

FILES  FOR  NON-CYLINDRICAL  PARTS 

--  SYSTEM  2 

MISSILE  PRIMES 

&  SUBS 

NO.  OBS. 

= 

4 

MEAN 

= 

6.8  mo. 

STD.  DEV. 

3.0  mo. 

MIN.  OBS. 

= 

3  mo. 

4 

•  4  * 

MAX.  OBS, 

10  mo. 

c  :  •  ; 

:  :■  t 

OTHER  AEROSPACE 

NO.  OBS. 

= 

5 

MEAN 

= 

11.6  mo . 

STD.  DEV. 

= 

7.8  mo . 

MIN.  OBS. 

= 

4  mo. 

4 

>  4  4  4 

MAX.  OBS. 

24  mo. 

f  •  t  • ;  i 

'■  1  - 

OTHER  INDUSTRY 

NO.  OBS. 

s 

5 

MEAN 

z 

9.4  mo. 

STD.  DEV. 

s 

11.7  mo . 

4 

MIN.  OBS. 

2 

2  mo. 

4  4 

4  4 

MAX.  OBS 

30  mo. 

■  ?  •  1  •  j  •  c  -1 

i  :.  : 

© 

> 

UJ 

ALL  RESPONSES 

CO 

o 

4 

4 

4  4 

NO.  OBS. 

S 

14 

4  4  4 

i  A  4  4  4  4  4 

MIN .  OBS 

9 

2  mo. 

•  ! 

1 

MAX.  OBS 

,  * 

30  mo. 

STANDARD  DEVIATIONS  FROM 

MEAN  (ALL  RESPONSES) 

MEAN  -  9 . 4  mo . 

STD.  DEV.  *  8.2  mo 

Q29  -  MONTHS  TO  TRAIN  PERSONNEL  IN  USE  OF  SYSTEM  2  FOR  CYLINDRICAL  PARTS 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

=  4 

MEAN 

*  4.1 

mo. 

STD. 

DEV. 

*  5.3 

mo 

MIN. 

OBS. 

=  1 

mo 

MAX. 

OBS. 

=  12 

mo 

OTHFR  AEROSPACE 

NO-  OBS. 

6 

MEAN 

2.8 

mo. 

STD.  DEV. 

2.6 

mo 

MIN.  OBS. 

0.5 

mo 

MAX.  OBS. 

6 

mo 

OTHER  INDUSTRY 


NO.  OBS. 

=  5 

MEAN 

=  3.7  mo 

STD.  DEV. 

*  4.8  mo 

MIN.  OBS. 

1  0.25  mo 

MAX.  OBS. 

-  12  mo 

ALL  RESPONSES 

NO.  OBS. 

* 

15 

MIN.  OBS. 

0.25  mo 

MAX  OBS. 

* 

12  mo 

<✓> 

z 

o 


© 


4 


STANDARD  DEVIATIONS 


FROM  MEAN  (ALL  RESPONSES) 
STD.  DEV.  *  3.9 


i 


MEAN  = 


3.5  mo . 


Q29  -  MONTHS  TO  TRAIN  PERSONNEL  IN  USE  OE  SYSTEM  2  FOR  NON -CYLINDRICAL  PARTS 

MISSILE  PRIMES  &  SUBS 

NO.  OBS.  *  4 

MEAN  *  4 . 1  mo . 

STD.  DEV.  *  5.3  mo. 

MIN.  OBS.  =  1  mo. 

MAX.  OBS.  =  12  mo. 

OTHER  AEROSPACE 

NO.  OBS.  =  5 

MEAN  =  2.3  mo 

STD.  DEV.  =  2.3  mo 

MIN.  OBS.  *  0.5  mo 

MAX.  OBS.  *  6  mo 

OTHER  INDUSTRY 

NO.  OBS.  *  5 

MEAN  *  3.7  mo. 

STD.  DEV.  =  4.8  mo. 

MIN.  OBS.  =  0.3  mo. 

MAX.  OBS.  *  12  mo. 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS.  * 
MAX.  OBS.  * 


to 

Z 

o 

►— 

< 

> 

CL 

Ui 

o 

8 

14 

0.3  mo . 

12  mo. 


4 

4* 

44«  «  4 

4  4  A  4  4  4 


*  :■  j  •*:  i  j  :•  \ 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  3.3  mo.  STD.  DEV.  «  4.0  mo. 


B-I96 


Q29  -  MONTHS  TO  TEST  SYSTEM  FOR  CYLINDRICAL  PARTS  —  SYSTEM  2 


MISSILE  PRIMES  t,  SUBS 


NO.  OBS. 

=  4 

MEAN 

=  2.9 

mo 

STD.  DEV. 

=  2.3 

mo 

MIN.  OBS. 

*  1 

mo 

MAX.  OBS. 

*  6 

mo 

OTHER  AEROSPACE 

NO.  OBS. 

=  6 

MEAN 

=  6.5 

mo 

STD.  DEV . 

=  4.5 

mo 

MIN.  OBS. 

=  2 

mo 

MAX.  OBS. 

=  12 

mo 

other  INOUSTRY 

NO. 

OBS. 

* 

5 

MEAN 

= 

8.4 

mo 

STD. 

DEV. 

s 

12.2 

mo 

MIN. 

OBS. 

= 

2 

mo 

MAX. 

OBS. 

= 

30 

mo 

ALL  RESPONSES 

NO.  OBS. 

* 

15 

MIN.  OBS. 

= 

1  mo 

MAX.  OBS. 

S 

30  mo 

s 


iS) 

CD 

O 


*  i  i  :•  \ 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  6.2  mo.  STD.  DEV.  *  7.5  mo. 


Q29  -  MONTHS  TO  TEST  SYSTEM  FOR  NON-CYL1NDRICAL  PARTS  —  SYSTEM  2 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

*  4 

MEAN 

=  2 . 9  mo 

STD.  DEV. 

»  2 . 3  mo 

MIN.  OBS. 

*  1  mo 

MAX.  OBS. 

*  6  mo 

OTHER  AEROSPACE 


NO- 

OBS. 

*  5 

MEAN 

=  5.6 

mo 

STD. 

DEV. 

=  3.8 

mo 

MIN. 

OBS. 

=  3 

mo 

MAX. 

OBS. 

=  12 

mo 

OTHER  INDUSTRY 

NO.  OBS. 

* 

5 

MEAN 

X 

8.4  me 

STD-  DEV. 

X 

12.2  mo 

MIN.  OBS. 

X 

2  mo 

MAX.  OBS. 

a 

30  mo 

-  1 


ALL  RESPONSES 

NO-  OBS. 

MIN.  OBS.  * 
MAX.  OBS. 


z 

o 


DC 

UJ 

tn 

o 


14 


1  mo. 


30  mo. 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  5.8  mo.  STD.  DEV.  -  7.6  mo 


Q2g  -  ANNUAL  COMPUTER  CHARGES  ANO  MAINTENANCE  COST  FOR  CYLINDRICAL  PARTS  -  SYSTEM  2 


MISSILE  PRIMES  S  SUBS 


NO.  OBS. 

*  4 

MEAN 

r  $  38. 2K 

STD.  DEV. 

*  S  17. 6K 

MIN.  OBS. 

=  S  24. OK 

♦  ««  4 

MAX.  OBS. 

=  S  65. 6K 

c 

\ 

- 

'  - 

i  •:  l 

- 

-• 

\ 

OTHER  AEROSPACE 

NO.  OBS. 

=  6 

MEAN 

=  S  23.8K 

STD.  DEV. 

=  S  14  2K 

4  4 

MIN.  OBS. 

=  S  12. OK 

44  4 

. 

MAX.  OBS. 

*  S  50. OK 

f 

1 

.  - 

- 

-  i  i 

- 

1 

OTHER  INDUS 

TRY 

NO.  OBS. 

=  6 

MEAN 

,  S  28. 8K 

STD-  DEV. 

=  $  54.7k 

44 

MIN.  OBS. 

s  $  0-7K 

444 

4 

MAX.  OBS. 

,  $140. OK 

.  c 

1 

l  i 

_ 

I: 

\ 

ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX.  OBS.  * 


z 

o 


<c 

oc 

LU 

CO 

o 


16 

$  0.7K 

S140-0K 


44 

4  444 

^  <  4 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  $  28 . 9K  STD.  DEV.  *  S  34. IK 


Q29  -  ANNUAL  COMPUTER  CHARGES  AND  MAINTENANCE  COST  FOR  NON-CYLINDRICAL  PARTS  —  SYSTEM  2 


MISSILE  PRIMES  &  SUBS 


NO. 

OBS. 

*  4 

MEAN 

•  $50. OK 

STD. 

OEV. 

*  $17. IK 

MIN. 

OBS. 

=  $35. OK 

MAX. 

OBS. 

*  S68.8K 

OTHER  AEROSPACE 

NO.  OBS- 

* 

5 

MEAN 

* 

$43. 8K 

STD.  DEV. 

$33. 6K 

MIN.  OBS. 

= 

S20.0K 

MAX.  OBS. 

5 

$100.  OK 

OTHER  INOUSTRY 

NO.  OBS. 

*  6 

MEAN 

«  $19. 3K 

STD.  DEV. 

=.  $21. 4K 

MIN.  OBS. 

»  $  0.7K 

MAX.  OBS. 

*  $60. OK 

\ 


t  •  :■  •  -  1 


wt 

z 

o 


<c 

cc 

UJ 

ALL  RESPONSES  g 

NO.  OBS.  «  15 

MIN.  OBS.  *  $  0.7K 

MAX.  OBS.  *  $100. OK 


i  «  *  * 

44444  4  4  4*  4 

•  t  •  :  •  _  l  v  ;  j  t 

STAN0AR0  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  $  35. 6K  STD.  DEV.  =  $  27. 8K 


8-200 


Q29  -  ANNUAL  COST  TO  UPDATE  DATA  FILES  FOR  CYLINDRICAL  PARTS  —  SYSTEM  2 


MISSILE  PRIMES  i  SUBS 


NO.  OBS. 


STD.  DEV. 
MIN.  OBS. 
MAX.  OBS. 


$11. 3K 
$  7 . 6K 
S  1  .OK 
S18.0K 


OTHER  AEROSPACE 


NO.  OBS. 
MEAN 

STD.  DEV. 
MIN.  OBS. 
MAX.  OBS. 


S18.3K 
$18. OK 
S  4. OK 
$50. OK 


OTHER  INDUSTRY 


NO.  08S. 

MEAN 

STD.  DEV. 
MIN.  OBS. 
MAX.  OBS. 


=  $45. 6K 
=  $58  7K 
=  $  0. IK 
=  $140.  OK 


ALL  RESPONSES 

NO.  OBS  =  16 

MIN.  OBS.  =  $  0. IK 

MAX.  OBS.  =  $140. OK 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  $  26. 8K  STD.  DEV.  *$  38-9K 


8-201 


Q29  -  ANNUAL  COST  TO  UPOATE  DATA  FILES  FOR  NON-CYLINDRICAL  PARTS  --  SYSTEM  2 


MISSILE  PRIMES  i  SUBS 


NO.  OBS. 

*  4 

MEAN 

.  S13.8K 

STD.  DEV. 

,  S  9.8K 

MIN.  OBS. 

*  S  2. OK 

4  «  *  * 

MAX.  OBS. 

*  S24.0K 

c 

1 

■  -1 

: 

OTHER  AEROSPACE 

NO.  OBS. 

=  5 

MEAN 

a  $21. IK 

STD.  DEV. 

*  $19. 2K 

• 

MIN.  OBS. 

==  $  6. OK 

4  • 

MAX.  OBS. 

*  $50. OK 

.  = 

t 

•  C 

■  i 

OTHER  INDUSTRY 

NO.  OBS. 

=  6 

MEAN 

*  $16. IK 

STD.  DEV. 

=  S  2.2K 

MIN.  OBS. 

=  $  1.9K 

4«  4 

MAX.  OBS. 

*  $60. OK 

l 

. 

♦ 

I 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX.  OBS. 


w> 

z 

o 


oc 

Ui 

co 

o 


15 

$  1.9K 
$60. OK 


t  :•  :  i  j  :  < 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  S  17.1K  STD.  DEV.  =  $  17. 7K 


B-202 


il  -  PERCENT  CHANGE  IN  PROCESS  PLANNING  EOR  CYLINDRICAL  PARTS  —  SYSTEM  3 


MISSILE  PRIMES 

4  SUBS 

NO.  OBS. 

3 

MEAN 

-45% 

STD.  DEV.  * 

23% 

MIN.  OBS.  * 

-70'. 

MAX .  OBS . 

-25' 

OTHER  AEROSPACE 

NO.  OBS. 

7 

MEAN 

-65' 

STD.  DEV.  * 

17% 

MIN.  OBS. 

-84'. 

MAX.  OBS. 

-35% 

OTHER  INOUSTRY 

NO.  OBS. 

a 

MEAN 

-58% 

STD.  DEV.  = 

24% 

MIN.  OBS. 

-95% 

MAX.  OBS. 

-20% 

ALL  RESPONSES 

NO.  OBS. 

18 

MIN.  OBS.  * 

-95% 

MAX.  OBS.  = 

-20% 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  -  58'.  STD.  DEV.  =  21“ 


B-203 


Q31  -  PERCENT  CHANGE  IN  PROCESS  PLANNING  FOR  NON-CYLINDRICAL  PARTS  —  SYSTEM  3 


MISSILE  PRIMES  l  SUBS 

NO.  OBS.  *  3 
MEAN  =  -452; 
STD.  DEV.  =>  33% 
MIN.  OBS.  =  -70% 
MAX.  OBS.  =  -25% 

OTHER  AEROSPACE 

NO.  OBS.  =  6 
MEAN  =  -60% 
STD.  DEV.  *  21% 
MIN.  OBS.  =  -34% 
MAX.  OBS.  =  -35'. 

OTHER  INDUSTRY 

NO.  OBS.  *  8 
MEAN  =  -57% 
STO.  DEV.  *  24% 
MIN.  OBS.  =  -95% 
MAX.  OBS.  *  -20% 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS.  = 
MAX.  OBS. 


on 

z 

o 

t— 

< 

- 

ac 

uj 

on 

co 

o 

17 

-95% 

-20%. 


•  t  ■  L  :  i  2  -  > 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  -  56%  STD.  DEV.  = 


B-204 


II  -  PERCENT  CHANGE  IN  DETERMINING  OPERATION  SEQUENCES  FOR  CYLINDRICAL  PARTS 


SYSTEM  3 


ISSILE  PRIMES  4  SUBS 

0  OBS.  =  4 

EAN  =  -49% 

TO.  DEV.  --  33; 

IN.  OBS.  =  -90% 

AX.  OBS  =  -10°; 


THER  AEROSPACE 
3.  OBS.  =  6 


EAN 

=  -36; 

TO- 

DEV. 

=  35i 

IN. 

OBS. 

=  -80% 

« 

4  * 

• 

AX 

CO 

CD 

O 

=  -  4'  *  '■ 

-  i  -  -  -  - :  :  -  x 


"HER  INDUSTRY 

3  08S.  =  7 

•AN  =  -64  - 

rD  DEV.  =  32- 

IN  OBS.  =  -95i 

AX.  OBS.  =  -10% 


,L  RESPONSES 

).  08S  •  17 

IN.  OBS.  -  -95% 

IX.  OBS.  -•  -  4~ 


cO 

z 

o 


> 

CL 


UJ 

V> 

CD 

O 


\  -s'  :  Z  5  \ 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  -  51  STD.  DEV.  =  34^ 


B-205 


031  -  PERCENT  REDUCTION  IN  MATERIAL  COST  FOR  CYCL INDR1CAL  PARTS  —  SYSTEM  3 

MISSILE  PRIMES  &  SUBS 

NO.  08S.  *  4 

MEAN  *  •  4  01 

STD.  DEV.  «  1.4* 

MIN.  OBS.  =  -  55 

MAX.  OBS.  *-  25 


OTHER  AEROSPACE 

NO.  OBS.  =  6 

MEAN  =  -  1.8% 

STD.  DEV.  *  2-15 

MIN.  OBS.  =-  55 

MAX.  OBS.  =  0% 


OTHER  INDUSTRY 

NO.  OBS.  =  6 

MEAN  =  -  6.7% 

STD.  DEV.  *  7  5% 

MIN.  OBS  =  -15% 

MAX  OBS.  *  05 


ALL  RESPONSES 

NO.  OBS.  *  16 
MIN.  OBS.  *  -155 
MAX.  OBS.  *  0% 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  -  4.25  STD  DEV.  *  5.05 


Q31  -  PERCENT  REDUCTION  IN  DOCUMENTATION  COSTS  FOR  NON-CYLINDRICAL  PARTS  -  SYSTEM  3 


MISSILE  PRIMES  1  SUBS 


NO.  OBS. 

.  4 

MEAN 

»  -45% 

STD.  DEV. 

.  35% 

MIN.  OBS. 

-90% 

- 

MAX.  OBS.  * 

-  5% 

_  c 

OTHER  AEROSPACE 

NO.  OBS. 

5 

MEAN 

-40% 

STO.  DEV.  * 

34% 

MIN.  OBS.  » 

-90% 

- 

MAX.  OBS.  » 

-  2% 

_  cr 

OTHER  INDUSTRY 

NO.  OBS. 

7 

MEAN 

-59% 

STD.  DEV.  * 

29% 

MIN.  OBS.  * 

-90% 

- 

MAX.  OBS. 

-20% 

_  c 

x 


ALL  RESPONSES 

NO.  OBS.  ■  16 
MIN.  OBS.  *  -90% 
MAX.  OBS.  *  -  2% 


-  *  -  ?  -  i  :  £  3  t 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  -  50%  5TD.  DEV.  =  31% 


Q31  -  PERCENT  REDUCTION  IN  DOCUMENTATION  COSTS  FOR  CYLINDRICAL  PARTS  --  SYSTEM  3 


MISSILE  PRIMES  4  SUBS 

NO.  OBS.  *  4 
MEAN  *  -45° 
STD.  DEV.  *  35* 


MIN  OBS. 

X 

-90':- 

« 

•  •  » 

MAX.  OBS. 

-  ST 

c 

t 

;  - 

OTHER  AEROSPACE 

NO.  OBS. 

X 

6 

MEAN 

* 

-48 

STD.  DEV. 

35:- 

MIN.  OBS. 

= 

-90'. 

*• 

•  «  * 

MAX.  OBS. 

s 

-  2% 

- 

-  \ 

- ; 

:  r 

\ 

OTHER  INDUSTRY 

NO.  OBS. 

* 

7 

MEAN 

s 

-59°; 

STD.  DEV. 

* 

29? 

MIN.  OBS. 

* 

-95? 

- 

*  m  « 

MAX.  OBS. 

- 

-20% 

' 

- 

“  —  “ 

\ 

l 

V/*> 

O 

»— 

> 

Ui 

ALL  RESPONSES 

CO 

o 

NO.  OBS. 

17 

•  4 

•  A  A 

MIN.  OBS. 

* 

-95% 

-  _ 

...... 

. 

MAX.  OBS. 

= 

-  2% 

- 

\ 

-  i 

-  ! 

\  i. 

1 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  -  52?,  STD.  DEV.  *  31° 


9-217 


Q31  -  PERCENT  REDUCTION  IN  PERFORMING  TOLERANCE  ANALYSES  FOR  NON-CYLINDR1CAL  PARTS  --  SYSTEM  3 


MISSILE  PRIMES  i  SUBS 

NO.  OBS.  «  4 

MEAN  *  -36* 

STD.  DEV.  *  30% 

MIN.  OBS.  *  -75% 

MAX.  OBS.  «  -  3% 

OTHER  AEROSPACE 

NO.  OBS.  *  5 

MEAN  =  -13% 

STD.  DEV.  =  21% 

MIN.  OBS.  =  -50% 

MAX.  OBS.  *  -  2% 

OTHER  INDUSTRY 

NO.  OBS.  -  7 

MEAN  »  -14% 

STD.  DEV.  *  17% 

MIN.  OBS.  *  -50% 

MAX.  OBS.  *  0% 


VO 

§ 

►— 

>  * 

£  - 

ALL  RESPONSES  g 

NO.  OBS.  *  16  .... 

MIN.  OBS.  *  -75%  _ . _ _ . _ 

MAX.  OBS.  «  0?  '  *  -3  -i  -:  : 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  -  19%  STD.  DEV.  *  22% 


Q31  -  PERCENT  REDUCTION  IN  PERFORMING  TOLERANCE  ANALYSES  FOR  CYLINDRICAL  PARTS  --  SYSTEM  3 


MISSILE 

PRIMES 

&  SUBS 

NO.  OBS. 

4 

MEAN 

* 

-36% 

STD.  DEV 

* 

30% 

MIN.  OBS 

* 

-75% 

MAX.  OBS 

a 

-  3% 

OTHER  AEROSPACE 

NO.  OBS. 

=  6 

MEAN 

=  -25% 

STO.  DEV. 

*  35% 

MIN.  OBS. 

=  -95% 

MAX.  OBS. 

*  -  2% 

OTHER  INDUSTRY 

NO  OBS. 

3 

7 

MEAN 

X 

-22% 

STD.  OEV . 

a 

23% 

MIN.  OBS. 

a 

-50% 

MAX.  OBS. 

a 

0% 

ALL  RESPONSES 


<✓> 

s 


«c 


g 


NO.  OBS. 
MIN.  OBS. 
MAX.  OBS. 


17 

-957 

OS 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  -  26%  STD.  DEV.  *  281 


Q31  -  PERCENT  REDUCTION  IN  PREPARING  TIME  STANDARDS  FOR  NON-CYLINDRICAL  PARTS  —  SYSTEM  3 


MISSILE  PRIMES  i  SUBS 

NO.  OBS.  *  4 

MEAN  *  -38% 

STD.  DEV.  *  23% 

MIN.  OBS.  =  -55% 

MAX.  OBS.  *  -  5% 


OTHER  AEROSPACE 

NO.  OBS.  =  5 
MEAN  =  -34% 
STD.  DEV.  *  36% 
MIN.  OBS.  =  -90% 
MAX.  OBS.  *  -  5% 


OTHER  INDUSTRY 

NO.  OBS.  «  7 

MEAN  =  -49% 

STD.  OEV.  *  28% 

MIN.  OBS.  *  *85% 

MAX.  OBS.  »  -1°* 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS.  » 
MAX.  OBS. 


LT) 

z 

O 


ce 

LU 

V> 

GO 

O 


16 

-90% 
-  5% 


••  :  ;•  ^ 

STANDARD  DEVIATIONS  FROM  MEAN  (AU  RESPONSES) 

MEAN  *  “  41%  $TD.  DEV.  = 


B-214 


Q31  -  PERCENT  REDUCTION  IN  PREPARING  TIME  STANDARDS  FOR  CYLINDRICAL  PARTS  --  SYSTEM  3 


MISSILE  PRIMES 

A  SUBS 

NO.  08S. 

4 

MEAN 

-38% 

STD.  DEV. 

23% 

MIN.  OBS. 

-55% 

MAX.  OBS. 

-  5% 

OTHER  AEROSPACE 

NO.  OBS. 

*  6 

MEAN 

=  -33% 

STD.  DEV. 

II 

no 

e* 

MIN.  OBS. 

*  -70% 

MAX.  OBS. 

*  -  5% 

OTHER  INDUSTRY 

NO.  OBS. 

X 

7 

MEAN 

= 

-49% 

STD.  DEV. 

= 

28% 

MIN.  OBS. 

3 

-85% 

MAX.  OBS. 

S 

-10% 

ALL  RESPONSES 

NO.  OBS. 

=  17 

MIN.  OBS. 

=  -85% 

MAX.  OBS. 

=  -  5% 

1/1 

z 

o 


V) 

CD 

O 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  *  STD.  DEV.  =  2W 

B-213 


.  - « -  .■ 


Q31  -  PERCENT  REDUCTION  IN  DETERMINING  PROCESS  PARAMETERS  FOR  NON-CYLINDRICAL  PARTS  —  SYSTEM  3 


MISSILE  PRIMES  &  SUBS 

NO.  OBS.  «  4 
MEAN  *  *48* 
STD.  DEV.  *  30% 
MIN.  OBS.  *  *75% 
MAX.  OBS.  *  '  5“ 

OTHER  AEROSPACE 

NO.  OBS.  =  5 
MEAN  =  -24% 
STD.  DEV.  *  24% 
MIN.  OBS.  =  -50% 
MAX.  OBS.  *  0% 

OTHER  INDUSTRY 

NO.  OBS.  »  7 
MEAN  *  -40% 
STD.  DEV.  *  28% 
MIN.  OBS.  -  -80% 
MAX.  OBS.  »  0% 


ALL  RESPONSES 

NO.  OBS.  *  16 
MIN.  OBS.  *  -80% 
MAX.  OBS.  *  0? 


§ 


<S) 

CD 


O 


-  \ 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  -  36*-  STD.  DEV.  *  27% 


B-212 


Q31  -  PERCENT  REDUCTION  IN  DETERMINING  PROCESS  PARAMETERS  FOR  CYLINDRICAL  PARTS  --  SYSTEM  3 


MISSILE  PRIMES  S  SUBS 

NO.  08S.  =  A 
MEAN  =  -44% 
STD.  DEV.  *  20% 
MIN.  OBS.  =  -75% 
MAX.  OBS.  *  -  5% 


OTHER  AEROSPACE 

NO.  OBS.  =  6 
MEAN  =  -33% 
STO.  DEV.  =  32% 
MIN.  OBS.  =  -80% 
MAX.  OBS.  =  0% 

OTHER  INDUSTRY 

NO.  OBS.  =  7 
MEAN  *  -41% 
STD.  DEV.  =  28% 
MIN.  OBS.  =  -80% 
MAX.  OBS.  =  0% 


</*) 

s 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX.  OBS.  * 


QC 

UJ 

4/"> 

CO 

o 

17 

-80% 

0% 


-  >  -  -  -  ’  1  3  ■■  i 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  -  39%  STD.  DEV.  *  28% 


B  -  2 1 1 


Q31  -  PERCENT  REDUCTION  IN  SELECTING  TOOLS  FOR  NON-CYLINDRICAL  PARTS  —  SYSTEM  3 


missile  PRIMES  &  SUBS 

NO.  08$. 

X 

4 

MEAN 

X 

-36% 

STD.  DEV. 

X 

30% 

MIN.  OBS. 

= 

-75% 

MAX.  OBS. 

X 

-  5% 

OTHER  AEROSPACE 

NO.  OBS.  =  5 
MEAN  =  -29% 
STD.  DEV.  =  22% 
MIN.  OBS.  =  -50% 
MAX.  OBS.  *  4% 


OTHER  INDUSTRY 

NO.  OBS.  =  7 

MEAN  »  -41% 

STD.  DEV.  *  33% 

MIN.  OBS.  *  -80% 

MAX.  OBS.  »  0% 


ALL  RESPONSES 

NO.  OBS.  «  16 
MIN.  OBS.  ■  -80% 
MAX.  OBS.  *  0% 


§ 


«£ 

» 

CC 

Ui 

wo 

CO 

o 


-  \  -  -f  -  1  i  j  }:  \ 

STANDARO  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  -36*  STD.  DEV.  =  28% 


B-210 


Q31  -  PERCENT  REDUCTION  IN  SELECTING  TOOLS  FOR  CYLINDRICAL  PARTS  -  SYSTEM  3 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

■ 

4 

MEAN 

3 

-36S 

STD.  DEV. 

m 

80S 

MIN.  OBS. 

s 

-75S 

- 

4 

4  4 

4 

MAX.  OBS. 

s 

-  5% 

_  er 

-  ^ 

-  3 

V 

l 

C 

3 

1 

V 

OTHER  AEROSPACE 

NO.  OBS. 

at 

6 

MEAN 

■ 

-35% 

STD.  DEV. 

a 

26S 

4 

MIN.  OBS. 

a 

-70S 

- 

4 

4  4 

44 

MAX.  OBS. 

* 

-  4S 

-  \ 

-  < 

- 1 

1 

c 

3 

1 

m 

OTHER  INDUSTRY 

NO.  OBS. 

s 

7 

MEAN 

X 

-41S 

STD.  DEV. 

3 

34S 

MIN.  OBS. 

s 

-80S 

- 

444 

4 

4  4 

MAX.  OBS. 

3 

0% 

_  K 

-  1 

-  3 

-i.  -  1 

1 

3 

T 

ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS.  * 
MAX.  OBS.  « 


17 

-80S 

OS 


a 

LkJ 

in 

8 


-  * 


-  1 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN-  -  38S  STD.  DEV.  -34S 


B-209 


Q31  -  PERCENT  CHANGE  IN  SELECTING  MACHINES  FOR  NON-CYLINDR1CAL  PARTS  —  SYSTEM  3 


MISSILE  PRIMES  &  SUBS 

NO.  OBS.  »  4 
MEAN  -  -43% 
STO.  DEV.  *  31% 
MIN.  OBS.  *  *75% 
MAX.  OBS.  *  -  2% 


OTHER  AEROSPACE 

NO.  OBS.  *  5 
MEAN  »  -16% 
STD.  DEV.  *  19% 
MIN.  OBS.  =  -50% 
MAX.  OBS.  «  -  3% 


OTHER  INDUSTRY 

NO.  OBS.  *  7 
MEAN  *  -44% 
STO.  DEV.  *  35% 
MIN.  OBS.  *  -90% 
MAX.  OBS.  *  0% 


1  £  3  1 


ALL  RESPONSES 

NO.  OBS.  »  16 
MIN.  OBS.  *  -90% 
MAX.  OBS.  «  0% 


V> 

s 


V) 

§ 


-  1  -  ;■  - £  -  1  ’  £  £  t 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  *  35%  STD.  DEV.  -  31% 


8-208 


Q31  -  PERCENT  CHANGE  IN  SELECTING  MACHINES  FOR  CYLINDRICAL  PARTS  --  SYSTEM  3 


MISSILE  PRIMES  &  SUBS 

NO.  OBS.  *  4 

MEAN  *  -43”* 

STD.  DEV.  *  31% 

MIN.  OBS.  =  -75% 

MAX.  OBS.  *  -  2% 


OTHER  AEROSPACE 

NO.  OBS.  *  6 
MEAN  *  -29% 
STO.  DEV.  *  35% 
MIN.  OBS.  *  -90% 
MAX.  OBS.  *  -  3% 

OTHER  INDUSTRY 

NO.  OBS.  *  7 
MEAN  *  -45% 
STD.  DEV.  *  35% 
MIN.  OBS.  =  -90% 
MAX.  OBS.  *  0% 


ALL  RESPONSES 

NO.  OBS.  •  17 

MIN.  OBS.  *  -90% 

MAX.  OBS.  *  0% 


I/") 

z 

© 


\  •  }:  •  .=■  -  1  :  2 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  -  39%  STD.  q£V  *  33* 


Q31  -  PERCENT  CHANGE  IN  DETERMINING  OPERATION  SEQUENCES  FOR  NON-CYLINORICAL  PARTS  —  SYSTEM  3 


D 


L 


Kflfi 


MISSILE  PRIMES  i  SUBS 


NO. 

OBS. 

s 

4 

MEAN 

z 

-49% 

STD. 

DEV. 

z 

33% 

MIN. 

OBS. 

= 

-90% 

MAX. 

OBS. 

— 

-10% 

OTHER  AEROSPACE 

NO. 

OBS. 

r 

5 

MEAN 

z 

-29% 

STD. 

DEV. 

z 

32% 

MIN. 

OBS. 

= 

-75% 

MAX. 

OBS. 

-  4% 

OTHER  INDUSTRY 

NO. 

OBS. 

s 

7 

MEAN 

= 

-63% 

STD. 

DEV. 

= 

32% 

MIN. 

OBS. 

r 

-95% 

MAX. 

OBS. 

= 

-10% 

ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX.  OBS.  * 


16 

-95% 
-  4% 


in 

CD 

O 


•  1 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  -  -  *9%  STD.  DEV.  =  34% 


B-206 


Q31  -  PERCENT  REDUCTION  IN  MATERIAL  COST  FOR  NON -CYLINDRICAL  PARTS  —  SYSTEM  3 


MISSILE  PRIMES  &  SUBS 

NO.  OBS.  =4 

MEAN  *  -  4.0% 


STD.  DEV. 

«  1.4% 

4 

MIN.  OBS. 

*  -  5% 

- 

•  4 

« 

MAX.  OBS. 

=  -  2% 

-  \ 

- 

: 

' 

OTHER  AEROSPACE 

NO.  OBS. 

*  5 

MEAN 

*  -  2.0% 

STD.  DEV. 

*  2.3% 

MIN.  OBS. 

=  -  5% 

- 

•  « 

MAX.  OBS. 

=  0% 

_  C 

-  \ 

-  i 

-•i 

-  ! 

: 

\ 

OTHER  INDUSTRY 

NO.  OBS. 

*  6 

MEAN 

=  -  6.7% 

STD.  DEV. 

=  7.5% 

” 

4 

4 

MIN.  OBS. 

=  -15% 

- 

4 

4 

4 

MAX.  OBS. 

=  0% 

- 

%/■> 

o 

h- 

> 

O C  e- 

UJ 

4 

ALL  RESPONSES 

CD 

O 

4 

4 

« 

NO.  OBS. 

*  15 

- 

4* 

4  4 

4 

MIN.  OBS. 

MAX.  OBS. 

*  -15% 

*  0% 

' 

4 

* 

4  4 

4  4  4 

_  c 

-  \ 

-3 

-  c 

«.  1 

•: 

: 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  »  -  4.4%  STD.  DEV.  =  5.2% 


B-220 


031  -  PERCENT  REDUCTION  IN  DIRECT  LABOR  COST  FOR  CYLINDRICAL  PARTS  —  SYSTEM  3 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

*  4 

MEAN 

*  -  9.8% 

STD.  DEV. 

=  -  4.1% 

MIN.  OBS. 

’  -15% 

4  44  « 

MAX.  OBS. 

*  -  5% 

-  \ 

-  ^  :  : 

OTHER  AEROSPACE 

NO.  OBS. 

=  7 

MEAN 

=  -10.0% 

STD.  DEV. 

*  6.0% 

A 

MIN.  OBS. 

=  -20% 

- 

A  A  A  A  A  A 

MAX.  OBS. 

*  -  2% 

c 

-  \ 

-  -  r  - :  '  ! 

OTHER  INDUSTRY 

NO.  OBS. 

=  6 

MEAN 

=  -10.2% 

STD.  DEV. 

*  11.2% 

MIN.  OBS. 

=  -30% 

A  A  A  •  A  A 

MAX.  OBS. 

=  0% 

- 

-  1 

-.  ,  , 

ALL  RESPONSES 

NO.  OBS.  =  17 

MIN.  OBS.  =  -30% 

MAX.  OBS.  =  0% 


< 

:> 

cn 


->  -?  o  :  c  t 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  -  10.0%  STD.  DEV.  «  7.5% 


B- 221 


Q31  -  PERCENT  reduction  in  direct  labor  cost  for  non-cylindrical  PARTS  —  SYSTEM  3 

MISSILE  PRIMES  A  SUBS 

NO.  OBS.  «  4 

MEAN  -  -  9.8S 

STD.  DEV.  «  4.1% 

MIN.  OBS.  *  -10% 

MAX.  OBS.  =  -  5% 

OTHER  AEROSPACE 

NO.  OBS.  »  6 

MEAN  «  -  9.2% 

STD.  DEV.  •  6.1% 

MIN.  OBS.  =  -20% 

MAX.  OBS.  *  -  2% 

-?.  -  i 

OTHER  INDUSTRY 

NO.  OBS.  •  6 

MEAN  •  -10.2% 

STO.  DEV.  *  11.2% 

MIN.  OBS.  *  -30%  I 

MAX.  OBS.  »  0%  . . 

-*■  -  >  -  -  i'  - < 


VO 

s 

*— 

:» 

oc 

Ul 

ALL  RESPONSES  § 

NO.  OBS.  «  16 
MIN.  OBS.  •  -30% 

MAX.  OBS.  •  0% 


-  4  -  -  £  -  4  r;  i 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  -  9.7%  STD.  DEV.  =  7.6% 


B-222 


T 


■v 


Q31  -  PERCENT  REDUCTION  IN  SCRAP  AND  REWORK  COST  FOR  CYLINDRICAL  PARTS  —  SYSTEM  3 


MISSILE  PRIMES  i  SUBS 

NO.  08S.  *  4 

MEAN  ■=  -15.3  > 

STD.  DEV.  =  12.5" 


MIN.  OBS. 

= 

-30  5 

- 

4 

4 

• 

* 

MAX.  OBS. 

X 

-  1% 

„  c 

-  \ 

_  , 

, 

- 

\ 

V 

• 

OTHER  AEROSPACE 

NO.  OBS. 

«  7 

MEAN 

s 

-  6.6% 

STD.  DEV. 

X 

5.4" 

4 

• 

MIN.  OBS. 

* 

-15% 

- 

4 

4  4  4 

MAX.  OBS. 

X 

0% 

..  c 

-  \ 

-3 

.  1 

: 

i 

X 

OTHER  INDUSTRY 

• 

NO.  OBS. 

*  6 

MEAN 

M 

-10.8% 

STD.  DEV. 

s 

7.4% 

- 

4 

MIN.  OBS. 

X 

-20% 

- 

4 

4 

MAX.  OBS. 

* 

-  5% 

_  X 

-  1 

_  -  :■ 

-  « 

O 

t 

1 

m 

• 

• 

VO 

Z 

o 

ALL, 

I— 

> 

oc 

LtJ  c- 

to 

00 

O 

4 

4  4 

4  4  4 

• 

NO.  OBS.  «  17 

4  4  4  4 

MIN.  OBS.  »  -30: 

MAX.  OBS.  *  0% 

.  X 

-  t 

i;  _  ;■  -  <  r;  i 

2- 

1 

X 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  -  10.1*  STD.  DEV.  *  8.3* 


B-223 


Q31  -  PERCENT  REDUCTION  IN  SCRAP  AND  REWORK  COST  FOR  NON-CYLINDRICAL  PARTS  —  SYSTEM  3 


MISSILE  PRIMES  & 

SUBS 

NO.  OBS. 

.  4 

MEAN 

S 

-15.3% 

STD.  DEV. 

a 

12.5? 

MIN.  OBS. 

a 

-30% 

- 

4 

«  «  « 

MAX.  OBS. 

3 

-  1% 

_  e 

-  \ 

1 

OTHER  AEROSPACE 

NO.  OBS. 

a  6 

MEAN 

* 

-  6% 

STD.  DEV. 

= 

5-7% 

MIN.  OBS. 

a 

-15? 

- 

•  *  •  «  • 

MAX.  OBS. 

a 

0% 

_  c 

-  \ 

- 

,  ?  1 

i  r 

OTHER  INDUSTRY 

NO.  OBS. 

*  6 

MEAN 

s 

-10.8% 

- 

STD.  DEV. 

a 

7.4? 

• 

MIN.  OBS. 

3 

-20? 

- 

4  m  4 

MAX.  OBS. 

- 

-  5? 

_  r 

-  1 

-  ::  -  : 

-  i  «'•  i 

- 

g 

h- 

> 

Ui 

a 

4 

ALL  RESPONSES 

00 

o 

* 

• 

- 

4  4  4 

NO.  OBS. 

a 

16 

- 

4  4  4  4 

MIN.  OBS. 

-30% 

* 

* 

MAX.  OBS. 

3 

0% 

_  c 

-  i 

-  ?  -  c' 

_  1  1 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =>  -  10.  I*  STD.  DEV.  =  8.6% 


Q31  -  PERCENT  REDUCTION  IN  TOOLING  COST  FOR  CYLINDRICAL  PARTS  —  SYSTEM  3 


MISSILE  PRIMES  i  SUBS 


NO.  OBS. 
MEAN 

STD.  DEV. 
MIN.  OBS. 
MAX.  OBS. 


4 

-12.5% 

8.7% 

-20% 

-5% 


OTHER  AEROSPACE 

NO.  OBS.  =  7 
MEAN  -  .8.7% 
STD.  DEV.  «  7.8% 
MIN.  OBS.  *  .20% 
MAX.  OBS.  *  -1% 


t 


i 


OTHER  INDUSTRY 

NO.  OBS.  *  4 
MEAN  *  -17.5% 
STD.  DEV.  *  13.2% 
MIN.  OBS.  -  -35% 
MAX.  OBS.  «  -5% 


» 


ALL  RESPONSES 

NO.  OBS.  *  15 
MIN.  OBS.  =»  .35% 
MAX.  OBS.  *  -1% 


1/1 

5 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  -12.1%  STD.  DEV.  »  9.7% 


I 


B-225 


Q31  -  PERCENT  REDUCTION  IN  TOOLING  COST  FOR  NON-CYL I NDR I  CAL  PARTS  --  SYSTEM  3 


MISSILE 

PRIMES  S  SUBS 

NO.  OBS 

*  4 

MEAN 

*  -12.5% 

STD.  DEV.  » 

8.7% 

MIN.  OBS. 

-20% 

- 

- 

MAX  OPT . 

-S% 

•  \  -  -  i 

- : 

OTHER  AEROSPACE 

NO.  OBS. 

6 

MEAN 

-6.8% 

« 

STD.  DEV. 

6.6  V 

* 

• 

MIN.  OBS. 

-20% 

- 

• 

MAX.  OBS. 

-1% 

~  l 

• 

OTHER  INDUSTRY 

NO.  OBS. 

4 

MEAN 

-17.5% 

STD.  DEV.  » 

13.2% 

MIN.  OBS.  * 

-35% 

- 

A 

« 

*  A 

MAX.  OBS.  » 

-5% 

_  C 

-l  -%  -  = 

-  i 

AIL  RESPONSES 

NO.  OBS.  *  14 
WIN.  OBS.  *  -35% 
MAX.  OBS.  »  -U 


l S) 

z 

o 


*  *  -3  o  :  i-  i 

STANOARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  -H.5%  STD.  DEV.  * 


9.81 


Q31  -  PERCENT  REOUCTION  IN  WORK  IN  PROCESS  INVENTORY  FOR  CYLINDRICAL  PARTS  —  SYSTEM  3 


MISSILE  PRIMES  1  SUBS 


NO.  OBS. 

*  3 

MEAN 

-  -9% 

STD.  DEV. 

»  10.  1% 

MIN.  OBS. 

O 

OJ 

1 

- 

MAX.  OBS.  * 

0% 

_  c- 

OTHER  AEROSPACE 

NO.  OBS. 

6 

MEAN 

-1.3% 

STD.  DEV.  » 

1.5% 

~ 

MIN.  OSS.  = 

-3% 

MAX.  OBS. 

0% 

_  e 

OTHER  INDUSTRY 

NO.  OBS. 

6 

MEAN 

-10% 

STD.  DEV.  = 

8.4% 

MIN.  OBS.  =■ 

-25% 

- 

MAX.  OBS. 

0% 

'1 

ALL  RESPONSES 

NO.  OBS.  *  15 
MIN.  OBS.  *  -25% 
MAX.  OBS.  *  0% 


-1  i  c  1 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  -6.3%  STD.  DEV.  *  7.7 % 


031  -  PERCENT  REDUCTION  IN  WORK  IN  PROCESS  INVENTORY  FOR  NGN-CYLINDRICAL  PARTS  -  SYSTEM  3 


MISSILE  PRIMES  &  SUBS 

NO.  OBS.  *  3 
MEAN  *  -g% 
STO.  DEV.  *  10.1% 
MIN.  OBS.  =  -20% 
MAX.  OBS.  =  os 


OTHER  AEROSPACE 

NO.  OBS. 

5 

MEAN 

-1% 

STD.  DEV.  » 

1.4% 

“ 

MIN.  OBS. 

-3% 

- 

MAX.  OBS.  » 

0% 

OTHER  INDUSTRY 

NO.  OBS. 

6 

MEAN 

-10% 

STD.  DEV.  = 

9.4% 

~ 

MIN.  OBS.  » 

-25% 

- 

MAX.  OBS. 

0% 

_  e 

B-228 


7.9% 


032  -  IMPACT  OF  SYSTEM  3  ON  OTHER  AREAS  (RANKED  ON  A  SCALE  OF  -2  TO  +2,  WHERE  -2  =  SIGNIFICANTLY 
NEGATIVE  IMPACT.  0  =  NO  CHANGE.  +2  =  SIGNIFICANT  IMPROVEMENT) 
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Q33  -  HARDWARE  COSTS  —  SYSTEM  3  FOR  CYLINDRICAL  PARTS 


MISSILE  PRIMES  4  SUBS 

NO.  OBS.  *  4 

MEAN  •  $178. CK 

STD.  DEV.  *  $251. OK 

MIN.  OBS.  »  $12. OK 

MAX.  OBS.  *  $550. OK 

OTHER  AEROSPACE 

NO.  OBS.  *  3 

MEAN  =  $82 . OK 

STD.  DEV.  •  $103. OK 

MIN.  OBS.  =  $15. OK 

MAX.  OBS.  =  $200. OK 

OTHER  INDUSTRY 

NO.  OBS.  *  4 

MEAN  ‘  *  $377. OK 

STD.  DEV.  =  $683. OK 

MIN.  OBS.  =  $20. OK 

MAX.  OBS.  =  $1 ,400K 


</■> 

5 


ALL  RESPONSES 

NO.  OBS.  *  11 

MIN.  OBS.  =  $12. OK 

MAX.  OBS.  *  $1 ,400K 


-  \  -  ♦:  -  :  .i  ; 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  $224. OK  STD.  DEV.  *  $421. OK 
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Q33  -  HARDWARE  COSTS  —  SYSTEM  3  FOR  NON-CYLINDRICAL  PARTS 


MISSILE  PRIMES  4  SUBS 

NO.  OBS.  *  4 

MEAN  =  $203. OK 

STD.  DEV.  «  S245K 

MIN.  OBS.  =  S12K 

MAX.  OBS.  =  S550K 


OTHER  AEROSPACE 

NO.  OBS.  *  4 

MEAN  «  $190. OK 

STD.  OEV.  *  $190. OK 

MIN.  OBS.  *  $15. OK 

MAX.  OBS.  *  $400K 

OTHER  INDUSTRY 

NO.  OBS.  *  5 

MEAN  =  $137. OK 

STD.  OEV.  «  $259. OK 

MIN.  OBS.  *  $12. OK 

MAX.  OBS.  *  $600. OK 


CO 

z 

o 


all  responses 

NO.  OBS.  *  13 

MIN.  OBS-  »  12K 

MAX.  OBS.  *  $600. OK 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  $174. OK  STD.  DEV.  * 
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$217. OK 


Q33  -  COSTS  TO  ESTABLISH  INITIAL  DATA  FILES  --  SYSTEM  3  FOR  CYLINDRICAL  PARTS 


MISSILE  PRIMES  j  SUBS 


NO. 

OBS. 

* 

4 

MEAN 

3 

$109. OK 

STD. 

DEV. 

= 

$127. 5K 

MIN. 

OBS. 

X 

$36. OK 

MAX. 

OBS. 

1 

S300.0K 

OTHER  AEROSPACE 

NO. 

OBS. 

X 

4 

MEAN 

= 

$52. 8K 

STO. 

DEV. 

z 

$45. 3K 

MIN. 

OBS. 

- 

$  1.2K 

MAX. 

OBS. 

= 

$100. OK 

OTHER  INDUSTRY 

NO. 

OBS. 

3 

6 

MEAN 

3 

$625. 8K 

STD. 

DEV. 

X 

S1.409K 

MIN. 

OBS. 

3 

$  1.0K 

MAX. 

OBS. 

= 

S3.500K 

ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS.  • 
MAX.  OBS. 


no 

z 

o 

Y~ 

< 

at 

UJ 

no 

OS 

O 

14 

$  1  .OK 
J3.500K 


-  \  -5  :  0  1  £  3  i  f 

STANOARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  $3ia.4K  STD.  DEV.  = 
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$919. 9K 


» 


Q33  -  COSTS  TO  ESTABLISH  INITIAL  DATA  FILES  --  SYSTEM  3  FOP  NON-CYLINDRICAL  PARTS 

I 

MISSILE  PRIMES  &  SUBS 
NO.  OBS.  *  4 


MEAN 

=  $188. 8K 

1 

STD.  DEV. 

*  $274. 4K 

’ 

- 

MIN.  OBS. 

»  $40. OK 

- 

* 

4 

A 

-  $600K 

-  «■ 

-  \ 

- : 

: 

OTHER  AEROSPACF 

> 

NO.  OBS. 

*  6 

MEAN 

*  $128. 5K 

STD.  DEV. 

*  $72. 3K 

- 

4  « 

MIN.  OBS. 

=  $45. OK 

- 

A  4 

«  4 

» 

5  icuU.UK 

-  \ 

OTHER  INDUSTRY 


NO.  OBS. 

6 

MEAN 

* 

$289. 7K 

» 

STD.  DEV. 

* 

$594. OK 

4 

MIN.  0B3. 

MAX.  OBS. 

a 

$19. OK 

$1 , 500K 

.  ,  % 

A  A 

* 

-  t 


> 


ALL  RESPONSES 

NO.  OBS 
MIN.  OBS. 

MAX  OBS. 


1/1 

§ 

H- 

< 

> 

CL 

Ui 

VO 

CD 

O 

16 

$19  OK 
$1  ,500K 


-  1  ■  -  - ;  : 

STANDARD  DEVIATIONS  PROM  MEAN  (ALL  RESPONSES) 

MEAN  *  $204. OK  STC  DEv  =  S373.8K 
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13  -  COST  FER  YEAR  FOR  COMPUTER  CHARGES  AND  PROGRAM  MAINTENANCE  —  SYSTEM  2  FOR  NON-CYL INDR  I  CAL  PARTS 


:SSILE  PRIMES  &  SUBS 

).  OBS.  =  4 

IAN  =  $66. 7K 

D.  OEV.  =  $24 .  IK 

:N.  OBS.  =  $48. OK 

IX.  OBS.  =  $100. OK 


rH£R  AEROSPACE 

).  OBS.  =  6 

:an  *  siis.ok 

'D.  DEV.  =  $141. CK 

IN.  03S .  =  $15. OK 

U .  OBS.  =  $400. OK 

'HER  INDUSTRY 

).  OBS.  -  5 

IAN  =  $56. 8K 

ro.  DEV.  =  $82  4K 

IN.  06S .  =  $  I. OK 

»X.  OBS.  =  $200  CK 


-  RESPONSES 

).  OBS. 

IN.  OBS.  * 
U.  OBS.  * 


< 

CL 

Lu 

<y-> 

CD 

O 

15 

$  1.0K 
$400. OK 


STANDARD  DEVIATIONS  FROM  MEAN  (All  RESPONSES) 


MEAN  =  $82  7K 


S100.2K 


STD  DEV 


Q33  -  COST  PER  YEAR  FOR  COMPUTER  CHARGES  AND  PROGRAM  MAINTENANCE  --  SYSTEM  3  FOR  CYLINDRICAL  PARTS 


MISSILE  PRIMES  &  SUBS 

NO.  OSS.  =  4 

MEAN  *  $49. 9K 

STD.  DEV.  =  $11. 3K 

MIN.  OBS.  =  $36. OK 

MAX.  OBS.  «  S63.6K 

OTHER  AEROSPACE 

NO.  OBS.  *  5 

MEAN  =  $42. 6K 

STD.  DEV.  =  S 34.7K 

MIN.  OBS.  =  SIS. OK 

MAX.  OBS.  =  $100. OK 

OTHER  INDUSTRY 

NO.  OBS.  *  5 

MEAN  =  $77. 6K 

STD.  DEV.  =  $152. 5K 

MIN.  OBS.  =  $  l.OK 

MAX.  OBS.  *  $350. OK 


QC 

UJ  A 

ALL  RESPONSES  g 

•  A 

NO.  OBS.  =14  ... 

min.  obs.  -  $  i.ok  _ . . . _ . _ .  *  . 

MAX.  OBS.  -  $350. OK  -v  -!  :  i  <  t 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  $57. 2K  STD.  DEV.  «  S884K 
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Q33  -  MONTHS  TO  TEST  SYSTEM  —  SYSTEM  3  FOR  NON-CYLINDRICAL  PARTS 

MISSILE  PRIMES  4  SUBS 

NO.  OBS.  *  4 

MEAN  «  3.6  mo. 

STD.  DEV.  -  1 .9  mo. 

MIN.  OBS.  =  1.5  mo.  -  .  -- 

MAX.  OBS.  =  6.0  mo.  ' - ’  '  '  ' 

OTHER  AEROSPACE 

NO.  OBS.  =  6 

MEAN  *  7.2  mo. 

STD.  DEV.  =  3.0  mo. 

MIN.  OBS.  =  3.0  mo. 

MAX.  OBS.  *  12.0  mo.  '1 - ' - ; - ' - 

OTHER  INDUSTRY 

NO.  OBS.  *  4 

MEAN  *  7.S  mo. 

STD.  DEV.  =  8.5  mo. 

MIN.  OBS.  =  2.0  mo. 

MAX.  OBS.  ’  20.0  no.  ‘  *  '**' 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX.  OBS. 


</> 

O 


«£ 

3* 

cc 

UJ 

03 

O 


14 


1.5  mo . 
20.0  mo. 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  6.3  mo.  STD.  DEV.  =  4.9  mo. 
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Q33  -  MONTHS  TO  TEST  SYSTEM  —  SYSTEM  3  FOR  CYLINDRICAL  PARTS 


MISSILE  PRIMES  i  SUBS 


NO.  OBS. 

*  4 

MEAN 

=  3.4  mo 

STD.  DEV. 

= 

1.9  mo. 

A 

MIN.  OBS. 

= 

1.5  mo . 

4k  •  A 

MAX.  OBS. 

- 

6.0  mo. 

-  x 

-  - 

: 

7 

OTHER  AEROSPACE 

NO.  OBS. 

5 

MEAN 

= 

6.2  mo. 

STD.  DEV. 

= 

3.9  no. 

- 

« 

MIN.  OBS. 

= 

1.0  mo . 

•  «  A 

MAX.  OBS. 

= 

12.0  mo. 

*  ■  •  -  — 

....  - 

v 

OTHER  INDUSTRY 

NO.  OBS. 

r 

4 

MEAN 

= 

12.8  mo. 

STD.  DEV. 

- 

18.4  mo. 

MIN.  OBS. 

= 

2.0  mo. 

«  *  « 

- 

MAX.  OBS. 

3 

40.0  mo. 

_ 

. 

ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX.  OBS. 


■S) 

z 

o 


o: 

UJ 

tS) 

CD 

O 


13 

1.0  mo. 
40.0  mo. 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  7.3  mo.  STD.  DEV.  = 
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10.2  mo. 


Q33  -  MONTHS  TO  TRAIN  PERSONNEL  —  SYSTEM  3  FOR  NON -CYLINDRICAL  PARTS 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

*  4 

MEAN 

=  5 . 4  mo 

STD.  DEV. 

2 

4.9 

mo. 

MIN.  OBS. 

■ 

1.5 

mo. 

- 

MAX.  OBS. 

12.0 

mo. 

_  - 

-  i 

OTHER  AEROSPACE 

NO.  OBS. 

* 

6 

MEAN 

s 

4.5 

mo . 

STD.  DEV. 

3 

3.4 

mo. 

MIN.  OBS. 

3 

1.0 

mo . 

MAX.  OBS. 

10.0 

mo-. 

.  ■=. 

-  \ 

OTHER  INDUSTRY 

NO.  OBS. 

- 

4 

MEAN 

* 

4.3 

mo. 

STD.  DEV. 

= 

3.3 

mo. 

MIN.  08S. 

3 

1.0 

mo. 

- 

MAX.  OBS. 

= 

8.0 

mo. 

-  \ 

ALL  RESPONSES 

OBSERVATIONS 

NO.  OBS. 

=  14 

MIN.  OBS- 

5  1 .0  mo. 

.  •  - • 

MAX.  OBS. 

=  12.0  mo. 

-  \ 

-  :  ;  l 


V 


STANDARD  DEVIATIONS  FROM  MEAN  {ALL  RESPONSES) 
MEAN  =  4.7  mo.  STD.  DEV  = 


3  f  mo . 


033  -  MONTHS  TO  TRAIN  PERSONNEL  —  SYSTEM  3  FOR  CYLINDRICAL  PARTS 


MISSILE  PRIMES  i  SUBS 

NO.  08S.  =  4 

MEAN  =  5.4  mo. 

STD.  DEV.  *  4.9  mo. 

MIN.  OBS.  =  1.5  mo.  I 

MAX.  08S.  =  12.0  mo.  . . . • - • - - - 

-  »  -  -  -  ;  ;■  i 

OTHER  AEROSPACE 

NO.  OBS.  =  5 

MEAN  =  2.9  mo 

STD.  DEV.  =  2.2  mo 

MIN.  OBS.  =  0.5  mo 

MAX.  OBS.  =  6.0  mo 

OTHER  INDUSTRY 

NO.  OBS.  =  4 

MEAN  =  6 . 3  mo . 

STD.  DEV.  =  6.8  mo. 

MIN.  OBS.  =  1.0  mo. 

MAX.  OBS.  =  16.0  mo. 


§ 

>— 

•t 

ex 

UJ 

ALL  RESPONSES  g 

NO.  OBS.  -  13  .II 

MIN,  OBS.  -  0.5  mo  ******  •  < 

MAX.  OBS.  *  16.0  mo.  ,  .  ;. . *-  1.** 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  4.7  mo.  STD.  DEV.  *  4.6  mo. 


Q33  -  MONTHS  TO  ESTABLISH  DATA  FILES  —  SYSTEM  3  FOR  NON-CYL INDRICAL  PARTS 


MISSILE  PRIMES  8,  SUBS 


NO.  OBS. 

4 

MEAN 

12.0  mo. 

STD.  DEV.  = 

8.2  mo. 

MIN.  OBS. 

6.0  mo. 

4  4  4 

MAX.  OBS. 

24.0  mo. 

-  \  *v-  -  :  : 

OTHER  AEROSPACE 

NO.  OBS. 

5 

MEAN 

13.0  mo . 

STD.  DEV.  = 

5.1  mo . 

MIN.  OBS. 

6.0  mo. 

4  •  4  4 

MAX.  OBS.  = 

20.0  mo. 

'  '  ■; 

OTHER  INDUSTRY 

NO.  OBS. 

4 

MEAN 

13.4  mo. 

STO.  DEV.  = 

10.3  mo. 

MIN.  OBS. 

3.0  mo. 

*  4  • 

MAX .  OBS . 

24.0  mo. 

4/1 

O 

►- 

< 

cr 

UJ 

ALL  RESPONSES 

CD 

O 

’ 

-I  -  -  -  ;  -  !  •  ; 

STANOARO  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  12.8  mo.  STD.  DEV.  =  7.2  mo. 


NO.  OBS. 
MIN.  OBS. 
MAX.  OBS. 


13 

3.0  mo. 
24.0  mo. 


033  -  MONTHS  TO  ESTABLISH  DATA  FILES  -  SYSTEM  3  FOR  CYLINDRICAL  PARTS 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

3 

4 

MEAN 

3 

11.0 

mo 

STD.  DEV. 

S 

6.7 

mo 

MIN.  OBS. 

3 

6.0 

mo 

MAX.  OBS. 

* 

24.0 

mo 

OTHER  AEROSPACE 

NO.  OBS. 

=  3 

MEAN 

*  13.7 

mo 

STD.  DEV. 

=  1.5 

mo 

MIN.  OBS. 

-  12.0 

mo 

MAX.  OBS. 

=  14.0 

mo 

OTHER  INDUSTRY 

NO.  OBS. 

2 

4 

MEAN 

= 

18.3 

mo 

STO.  DEV. 

- 

17.2 

mo 

MIN.  OBS. 

= 

3.0 

mo 

MAX.  OBS. 

5 

40.0 

mo 

ALL  RESPONSES 

NO.  OBS. 

11 

MIN.  OBS. 

3.0  mo 

MAX.  OBS. 

40.0  mo 

U1 

Z 

o 


o 


-  1 


t  i  ;  \ 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  14.4  mo.  STD.  DEV.  =  11.1  mo. 
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Q33  -  MONTHS  TO  ACQUIRE  HAROWARE  —  SYSTEM  3  FOR  NON-CYIINDR1CAL  PARTS 


MISSILE  PRIMES  A  SUBS 

NO.  OBS.  *  4 

MEAN  *  6.5  mo. 

STD.  DEV.  -  4.0  mo. 

MIN.  OBS.  =  2.0  mo. 

MAX.  OBS.  *  12.0  mo. 

OTHER  AEROSPACE 

NO.  OBS.  =  2 

MEAN  =  7.5  mo. 

STD.  DEV.  *  2.0  mo. 

MIN.  OBS.  *  6.0  mo. 

MAX.  OBS.  *  9.0  mo. 

OTHER  1N0USTR' 

NO.  OBS.  =■  5 

MEAN  =  5.2  mo. 

STD.  DEV.  »  4.4  mo. 

MIN.  OBS.  =  0  mo. 

MAX.  OBS.  *  12.0  mo. 
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STD.  DEV. 


3.8 


Q33  -  MONTHS  TO  ACQUIRE  HARDWARE  —  SYSTEM  3  FOR  CYLINDRICAL  PARTS 


MISSILE  PRIMES  4  SUBS 

NO.  OBS.  =  4 

MEAN  *  6 . 5  mo 

STD.  DEV.  *  4.1  mo 

MIN.  OBS.  =  2  mo 

MAX.  OBS.  =  12  mo 

OTHER  AEROSPACE 

NO.  OBS.  =  1 

MEAN  =  6  mo 

STD.  DEV.  =  0  mo 

MIN.  OBS.  =  6  mo 

MAX.  OBS.  =  6  me 

OTHER  INDUSTRY 

NO.  OBS. 

MEAN  * 

STO.  DEV.  * 

MIN.  OBS. 

MAX.  OBS. 


5 

6  mo. 
4.5  mo . 

0  mo. 
12  mo. 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX.  OBS.  = 


tO 

z 

o 


< 

> 

cn 

LU 

to 

00 

o 


10 


0  mo. 
12  mo. 


-  \  -  ;  -  -  -  1  '  ’  -■  l  \ 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  6.2  mo.  STD.  DEV.  *  3.8  mo. 
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Q33  -  COST  TO  TEST  SYSTEM  —  SYSTEM  3  FOR  NON-CYIINDR1CAL  PARTS 


MISSILE  PRIMES 

&  SUBS 

NO.  OBS. 

c 

4 

MEAN 

3 

S43.6K 

STO.  DEV. 

s 

$41. 6K 

MIN.  OBS. 

3 

$10. OK 

MAX.  OBS. 

a 

$14. 5K 

OTHER  AEROSPACE 

NO.  OBS. 

6 

MEAN 

$41. 5K 

STD.  DEV. 

= 

$32. 8K 

MIN.  OBS. 

* 

$10. OK 

MAX.  OBS. 

= 

$100. OK 

OTHER  INDUSTRY 

NO.  OBS. 

3 

6 

MEAN 

= 

$  318K 

STO.  DEV. 

3 

$35. 5K 

MIN.  OBS. 

3 

$  6. OK 

MAX.  OBS. 

$100. OK 

ALL  RESPONSES 

NO.  OBS. 

r 

16 

MIN.  OBS. 

M 

$6.  OK 

MAX.  OBS. 

= 

$100. OK 

C 

a: 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  $38. 4K  STD.  DEV.  *  $34. 6K 


B-237 


Q33  -  COST  TO  TEST  SYSTEM  —  SYSTEM  3  FOR  CYLINDRICAL  PARTS 


MISSILE  PRIMES  i  SUBS 

NO.  OBS.  =  4 

MEAN  =  $27. 7K 

STD.  DEV.  =  $20. 4K 

MIN.  OBS.  =  $10. OK 

MAY.  OBS.  =  S20.0K 


OTHER  AEROSPACE 

NO.  OBS.  =  5 

MEAN  '  S15.4K 

STD.  DEV.  *  S  9.3K 

MIN.  OBS.  =  S  2. OK 

MAY.  OBS.  *  $25. OK 

OTHER  INDUSTRY 

NO.  OBS.  =  6 

MEAN  =  S53.6K 

STD.  DEV.  -  S77.2K 

MIN.  OBS.  =  $  0-5K 

MAX.  OBS.  =  S20.0K 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS.  = 
MAX.  OBS. 


L/O 

z 

o 

I— 

< 

or 

Ui 

co 

o 

1C 

$  0.5K 
$30. OK 


\ 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  534.  OK  STD.  DEV.  =  $50. 4K 
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C 33  -  COSTS  TO  TRAIN  PERSONNEL  --  SYSTEM  3  FOR  NON-CYL INDRICAL  PARTS 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

= 

4 

MEAN 

3 

$31 .9K 

STD.  DEV. 

= 

$34. OK 

MIN.  OBS. 

* 

$  2.SK 

- 

MAX.  OBS. 

= 

$80. OK 

OTHER  AEROSPACE 

NO.  OBS. 

= 

6 

MEAN 

= 

$19. 5K 

STD.  DEV. 

$14. 8K 

MIN.  OBS. 

* 

$  6. OK 

- 

MAX  OBS. 

- 

$45. OK 

OTHER  INDUSTRY 

NO.  OBS. 

* 

6 

MEAN 

= 

$18. OK 

STD.  DEV. 

* 

$16. 9K 

MIN.  OBS. 

S 

$  2.9K 

- 

MAX.  OBS. 

3 

$50. OK 

_  c 

CO 

o 

> 

LU 

ALL  RESPONSES 

CO 

o 

NO.  OBS. 

16 

- 

MIN.  OBS. 

S 

$  2.5K 

MAX.  OBS. 

$80. OK 

_  c 

-  \ 


-  t 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  $22. OK  STD.  DEV.  *  $20. 8K 


-3  -  COSTS  TO  TRAIN  PERSONNEL  —  SYSTEM  3  FOR  CYLINDRICAL  PARTS 


MISSILE  PRIMES  &  SUBS 

NO.  OBS.  =  4 

MEAN  =  $21. 9K 

SID.  DEV.  =  $16. 5K 

MIN.  OBS.  =  $  2.5K 

MAX.  OBS.  =  $40. OK 

OTHER  AEROSPACE 

NO.  OBS  =  5 

MEAN  *  $  5.8  K 

STD.  DEV.  =  $  S.7K 

MIN.  OBS.  =  $  2. OK 

MAX.  OBS.  =  $18. OK 

OTHER  INDUSTRY 

NO.  OBS.  *  6 

MEAN  =  $24. 7K 

STD.  DEV.  =  $27. OK 

MIN.  OBS.  -  S  0.2K 

MAX.  OBS.  =  $75. OK 


ALL  RESPONSES 
NO.  OBS. 

min.  oes. 

MAX.  OBS. 


CO 

z 

o 

t— 

> 

QC 

UJ 

CO 

CO 

o 

15 

S  0.2K 

S75.0K 


-  \  -  :  -r  :  *  !  :  t 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  $19. OK  STD.  DEV.  =  $19. K 


033  -  COST  PER  YEAR  FOR  UPDATING  DATA  FILES  --  SYSTEM  3  FOR  CYLINDRICAL  PARTS 


MISSILE  PRIMES 

&  SUBS 

NO.  OBS. 

4 

MEAN 

S17.5K 

STD.  DEV. 

S  6. OK 

MIN.  OBS. 

S10.0K 

MAX.  OBS. 

$24 . OK 

OTHER  AEROSPACE 


NO.  OBS. 

- 

5 

MEAN 

S34.2K 

STD.  DEV. 

= 

S3S.4K 

- 

- 

MIN.  OBS. 

= 

S  4. OK 

•  « 

MAX.  OBS. 

SI  00.  Or, 

-  \ 

- ; 

OTHER  INDUSTRY 

NO.  OBS. 

= 

5 

MEAN 

= 

S80.7K 

STD.  DEV. 

$151. OK 

MIN.  OBS. 

= 

S  C.5K 

MAX.  OBS. 

$350. OK 

...  • - 

- 

ALL  RESPONSES 
NO.  OBS. 

min.  oes. 

MAX.  OBS. 


UO 

2 Z 

o 


<t 

> 

ac 

LU 

4X3 

o 


14 

$  0.5K 
$350. OK 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  546 . OK  STD.  DEV.  =  S90.8K 

B-248 


Q33  -  COST  PER  YEAR  FOR  UPDATING  DATA  FILES  —  SYSTEM  3  FOR  NON-CYLINDRICAI.  PARTS 


MISSILE  PRIMES  4  SUBS 

NO.  OBS. 

*  4 

MEAN 

=  $23. 8K 

STD.  DEV. 

*  $  8. IK 

MIN.  OBS. 

=  $19. 2K 

MAX.  OBS. 

=  $36. OK 

OTHER  AEROSPACE 

NO.  OBS. 

6 

MEAN 

= 

$39. 8K 

STD.  DEV. 

= 

$32. 3K 

MIN.  OBS. 

= 

$15. OK 

MAX.  OBS. 

=  SI  00- OK 

other  industry 

NO. 

OBS. 

= 

5 

MEAN 

= 

S49.3K 

STD. 

DEV. 

= 

$84. 3K 

MIN. 

OBS. 

= 

$  9.5K 

MAX. 

OBS. 

S 

$200- OK 

1 


ALL  RESPONSES 

NO.  OBS.  =  15 

MIN.  OBS.  =  $  9. 5K 

MAX.  OBS.  *  $200. OK 


-  *  i 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  $38. 7K  STD.  DEV.  =  $50. 2K 


APPENDIX  C 


INTERMEDIATE  DATA  CALCULATIONS 

This  appendix  contains  some  of  the  intermediate  calculations  which 
were  made  using  the  basic  data  contained  in  Appendix  B, 

The  questionnaire  was  structured  in  such  a  manner  as  to  facilitate 
the  calculation  of  numerous  values  which  would  be  useful  in  checking 
the  validity  of  the  data  submitted  and  providing  additional  information 
for  the  benefit  analysis.  All  of  the  intermediate  calculations  which 
were  made  are  not  contained  in  this  appendix,  Some  turned  out  to  be 
only  marginally  useful  for  the  purposes  of  this  report,  and  for  the  sake 
of  brevity  they  are  not  included  in  this  report. 

As  was  the  case  in  Appendix  B,  each  of  the  intermediate  calcula¬ 
tions  underwent  computer  analysis  and  the  number  of  observations,  means, 
standard  deviations,  etc.,  were  calculated  by  industry  grouping  and  for 
all  responses.  Histograms  are  also  provided,  and  it  should  again  be 
emphasized  that  scale  zero  point  for  horizontal  axes  for  all  plots  on 
the  same  page  is  standard  deviations  from  the  mean  for  all  responses  and 
not  individual  subgroupings. 

Each  intermediate  calculation  has  been  given  an  appropriate  title 
to  indicate  the  meaning  of  the  information.  Space  limitations  and 


C-l 


terminology  make  it  almost  impossible  to  provide  a  detailed  explana¬ 
tion  of  the  basis  for  each  calculation;  however,  a  brief  description 
of  how  some  of  the  numbers  were  derived  is  discussed  below. 

One  series  of  calculations  dealt  with  determining  such  annual 
costs  as  the  value  of  machined  parts  manufactured  in-house,  the  amount 
expended  for  process  planning,  direct  labor,  material,  tooling,  etc. 
This  was  done  using  a  top-down  approach  whereby  the  data  at  a  very 
gross  level  could  be  linked  together  to  come  up  with  values  for 
these  parameters.  Briefly,  the  caluclations  were  made  in  the  follow¬ 
ing  manner.  The  value  of  products  shipped  were  multiplied  by  the 
percentage  of  that  value  which  represented  machines  parts  to  deter¬ 
mine  the  dollar  value  of  machined  parts.  The  value  of  machined  parts 
purchased  from  outside  sources  was  then  substracted  from  that  value  to 
yield  the  approximate  value  of  machined  parts  manufactured  in-house. 
This  number  was  then  multiplied  by  the  appropriate  cost  breakdown  per¬ 
centages  provided  by  the  respondees  to  end  up  with  gross  approxima¬ 
tions  of  the  annual  dollars  expended  for  process  planning,  etc. 

Using  a  bottoms-up  approach  we  were  able  to  determine  some  of 
the  same  information  from  other  data  provided  by  the  respondee  and 
compare  the  two  values. 
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In  the  case  of  process  planning  costs,  these  comparisons  varied 


widely  (see  pages  C-55  and  C-56). 

Other  calculations  included  such  information  as: 

•  The  percentage  of  process  planning  costs 
by  type  of  plan. 

•  The  ratio  of  new  and  modified  process  plans 
prepared  to  the  number  of  different  parts 
manufactured  on  an  annual  basis. 

•  The  average  dollar  value  of  machined  parts 
by  industry  type. 

It  should  be  noted  that  many  of  these  calculations  can  only 
yield  gross  approximations  to  the  values  in  question  and  that  many  of 
the  responses  varied  widely.  However,  the  calculations  were  beneficial 
in  shedding  light  on  the  situation  and  were  useful  during  the  benefit 
analysis. 
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APPROXIMATE  ANNUAL  COLLAR  VALUE  OF  CYLINDRICAL  MACHINE  PARTS  IN  PRODUCTS  SHIPPED  FROM  PLANT 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

=  3 

MEAN 

.  $6.0  MIL 

STO.  DEV. 

*  $5.6  MIL 

• 

MIN.  OBS. 

*  S2.6  MIL 

MAX.  OBS. 

=  $12,5  MIL 

— :  -  _ 

"  ‘  : - 

OTHER  AEROSPACE 

NO.  OBS. 

=  5 

MEAN 

=  $20.0  MIL 

STD.  DEV. 

=  $13.7  MIL 

• 

MIN.  OBS. 

=  $  2.0  MIL 

«  «  « 

MAX.  OBS. 

=  S39.6  MIL 

-  :  -  • 

- : - 

-  :  •  -  : 

X 

- 

OTHER  INOUSTRY 

NO.  OBS. 

=  5 

MEAN 

=  S102  MIL 

STD.  DEV. 

=  $143  MIL 

MIN.  OES. 

=  SO. 5  MIL 

*  • 

MAX.  OBS. 

=  $312  MIL 

•  -  -  i  -  - 

-  -  i  - 

-  -  : - 

-  :  -  -  -  :  ■ 

wO 

z: 

o 

»— 

> 

cc 

LkJ 

ALL  RESPONSES  g 

NO.  06S.  * 

MIN.  OBS.  *  SO. 5  MIL 

MAX.  OBS.  =  $312  MIL 


-  1  -  -  :  -  !  y  •> 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES! 

MEAN  =  S  48  MIL  STD.  DEV.  =  $  94  MIL 


APPROXIMATE  ANNUAL  DOLLAR  VALUE  OF  NON-CYLINDRICAL  MACHINED  PARTS  IN  PRODUCTS  SHIPPED  FROM  PLANT 


MISSILE  PRIMES  A  SUSS 

NO.  OBS.  *  3 

MEAN  =■  S5. 3  mil , 

STD.  DEV.  »  $2.6  mil. 

MIN.  OBS.  =  $2.4  mil. 

MAX.  OBS.  =  $7.5  mil. 

OTHER  AEROSPACE 

NO.  OBS.  =  5 

MEAN  =  $22.6  mil. 

STO.  DEV.  »  $24.2  mil . 

MIN.  OBS.  =  S8.0  mil. 

MAX.  OBS.  =  $65  mil. 

OTHER  INDUSTRY 

NO.  OBS.  =  5 

MEAN  =  $54. 7  mil. 

STD.  DEV.  *  $79.8  mi  1 . 

MIN.  OBS.  =  $o.5  mil. 

MAX.  OBS.  =  $184  mil. 


ALL  RESPONSES  g 

NO.  OBS.  *  ’3 

MIN.  OBS.  «  $0.5  mil . 

MAX.  OBS.  *  $184  mil. 


•  « 
•  ♦ 


-  *  - :  - 1  :  : 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  S31.0mil.  STD.  DEV.  *  $52. a  mil. 
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APPROXIMATE  ANNUAL  OOLLAR  VOLUT1E  OF  CYLINDRICAL  MACHINED  PARTS  MANUFACTURED  IN-HOUSE 


MISSILE  PRIMES  4  SUBS 


NO.  OBS. 
MEAN 

STD.  DEV. 
MIN.  OBS. 
MAX.  OBS. 


3 

$4.0  mil . 
$4.3  mil . 

50. 4  mil. 

59.5  mil . 


OTHER  AEROSPACE 

NO.  OBS.  =5 
MEAN  =  S18.S  mil. 

STD.  DEV.  *  $13.0  mil. 

MIN.  OBS.  =  SI. 9  mil. 

MAX.  OBS.  *  536.4  mil. 


OTHER  INDUSTRY 

4 

$30.3  mil 


NO.  OBS. 

MEAN 

STD.  DEV. 
MIN.  OBS. 
MAX.  OBS. 


S57.8  mil 
$0.4  mil . 
$117  mil. 


« 


-  4  -  f.  -  1 


4 


1 


ALL  RESPONSES 


z 

o 


1/1 

£0 

o 


NO.  OBS.  =  12 

MIN.  OBS.  =  $0.4  mil. 

MAX.  OBS.  =  $117  mil. 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  S13.9  mil.  STD.  DEV.  = 
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$32. 9  mil . 


APPROXIMATE  ANNUAL  OOLIAR  VOLUME  OF  NON-CYLINDRICAL  MACHINED  PARTS  MANUFACTURED  IN-HOUSE 


MISSILE  PRIMES  *  SUBS 

NO.  OBS.  »  3 

MEAN  *  S3. 8  mil. 

STD.  DEV.  *  S3. 2  mil. 

MIN.  OBS.  =  SO. 3  mil. 

MAX.  OBS.  =  $6.5  mil. 

OTHER  AEROSPACE 

NO.  OBS.  *  5 

MEAN  *  S20.7  mil. 

STD.  DEV.  *  $25.0  mil . 

MIN.  OBS.  *  S2.0  mil. 

MAX.  OBS.  »  $64.4  mil. 

OTHER  INDUSTRY 

NO.  OBS.  *  4 

MEAN  *  SI  4.1  mil. 

STO.  OEV  =  523.9  mil. 

MIN.  OBS.  *  SO. 4  mil. 

MAX.  OBS.  «  550.0  mil. 


ALL  RESPONSES 


o 


CL 

L/T 


o 


NO.  OBS. 
MIN.  OBS. 
MAX.  OBS. 


12 

SO. 3  mil. 
S64. 4  mi  1 . 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  S14.3  mil.  STD.  DEV.  =  $20.9  mil, 


APPROXIMATE  DOLLAR  VALUE  OF  A  CYLINDRICAL  MACHINED  PART  MANUFACTURED  IN-HOUSE 


MISSILE  PRIMES  l  SUBS 


NO. 

OBS. 

=  3 

MEAN 

*  SI  068 

STD. 

DEV. 

=  S1817 

MIN. 

OBS. 

=  $7.5 

MAX. 

OBS. 

=  S3166 

OTHER  AEROSPACE 


NO.  OBS. 

A 

MEAN 

$14725 

STO.  OEV.  * 

S 29029 

• 

MIN.  OBS.  = 

$4.8 

♦  ♦  ♦ 

1 

MAX.  OBS.  = 

558266 

e. 

1 

-  -  - 1  :  8  3  a 

OTHER  INDUSTRY 

i 

NO.  OBS. 

4 

MEAN 

S159 

• 

| 

STO.  DEV.  = 

S197 

« 

* 

« 

MIN.  OBS. 

$14.4 

- 

• 

•  , 

MAX.  OBS. 

$450 

l 

-  1  I  c  7  4  < 

* 

on 

O 

►— 

> 

' 

Ui 

ALL  RESPONSES 

CO 

o 

• 

NO.  OBS.  -  11  , 

MIN.  08S.  -  $4.8  : - :  .... - 

1  :  l  i  : 

MAX.  OBS.  *  $58266 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  <5704  STD.  DEV.  =  <17458 
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APPROXIMATE  DOLLAR  VALUE  OF  A  NON-CYLINDRICAL  MACHINED  PART  MANUFACTURED  IN-HOUSE 

MISSILE  PRIMES  i  SUBS 

NO.  OBS.  *  3 

MEAN  »  S2174 

STO.  DEV.  *  $3747 

MIN.  OBS.  *  $7.5 

MAX.  OBS.  =  $6500 

OTHER  AEROSPACE 

NO.  OBS.  =4 
MEAN  =  $2318 

STD.  DEV.  *  $4190 

MIN.  OBS.  =  $0.7 

MAX.  OBS.  =  $8586 

OTHER  INDUSTRY 

NO.  OBS.  =  A 

MEAN  *  $73 

STD.  DEV.  =  $56 

MIN.  OBS.  =  $9.4 

MAX.  OBS.  *  SI 28  -|  =  ;  \ 


(X 

LU 

ALL  RESPONSES  g 

NO.  08S.  *  II 

MIN.  OBS.  *  $7.5 

MAX.  OBS.  =  $3586 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  $1462  STD.  DEV.  *  $3048 


VALIDITY  CHECK  BETWEEN  NUMBER  OF  NEW  PART  NUM8ERS  INDICATED  IN  Q7  AND  NUMBER  OF  PROCESS  PLANS 
PREPARED  FOR  NEW  PARTS  AS  INDICATED  IN  QI3  —  CYLINDRICAL  PARTS  (Q7-Q13) 

MISSILE  PRIMES  S  SUBS 

NO.  OBS.  *  3 

MEAN  *  50 

STD.  DEV.  *  87 

MIN.  OBS.  =  0 

MAX.  OBS.  =  150 

OTHER  AEROSPACE 

NO.  OBS.  -  8 

MEAN  =  -14.4 

STD.  DEV.  =  194 

MIN.  08S.  =  -400 

MAX.  OBS.  *  290 

OTHER  INDUSTRY 

NO.  OBS.  *  7 

MEAN  =  -143 

STD.  DEV.  =  378 

MIN.  08S.  =  -1000 

MAX.  OBS.  =0 


ALL  RESPONSES 

NO.  OBS.  *  18 

MIN.  OBS.  •  -1000 

MAX.  OBS.  *  290 


z 


o 

»— 


oo 

CD 

O 


♦  ♦  «  ♦  *  •  + 

*  i  i  :■  x 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  -53.6  STD.  DEV.  =  270 
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DITY  CHECK  BETWEEN  NUMBER  OF  NEW  PART  NUM8ERS  INDICATED  IN  07  AND  NUMBER  OF  PROCESS  PLANS 
AREO  FOR  NEW  PARTS  AS  INDICATED  IN  Q13  --  NON-CYIINDRICAL  PARTS  (Q7-Q13) 


JLE  PRIMES  &  SUBS 


OBS. 

«  3 

1 

a  8.3 

DEV. 

*  14.4 

* 

OBS. 

*  0 

_ 

OBS. 

=  25 

er 

:R  AEROSPACE 

OBS. 

»  8 

< 

a  -32.5 

.  DEV. 

a  234 

.  OBS. 

a  -500 

_ 

.  OBS. 

a  285 

- 

ER  INDUSTRY 

OBS. 

=  7 

N 

a  -5.7 

.  DEV. 

a  15.1 

.  OBS. 

=  -40 

.  OBS. 

a  0 

: 

I  i.i 

s 

f — 

:> 

QC 

Ui  f 

.  RESPONSES  g 

OBS.  *  18 

1.  OBS.  »  -SOD 

I.  OBS.  a  285 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  -15.3  STD.  DEV  a 
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’PROXIMATE  ANNUAL  COST  FOR  PREPARING  TOTALLY  NEW  PROCESS  PLANS  FOR  CYLINDRICAL  MACHINED  PARTS 


ISSILE 

PRIMES  & 

SUBS 

0.  OBS. 

= 

3 

EAN 

=  S 

32. 3K 

TD.  DEV 

.  *  s 

13. 6K 

IN.  OBS 

.  =  $ 

24K 

AX.  OBS 

_  r 
-  ^ 

48  K  : 

:  :  : 

:  : 

i  : 

l  «i 

THER  AEROSPACE 

0.  OBS. 

* 

5 

EAN 

=  s 

1 35K 

TD.  DEV. 

.  =  S 

1 06K 

IN.  OBS 

=  S 

12K 

•  •  ♦  « 

AX.  OBS 

=  s 

300K  : 

:  :  : 

1  '  = 

THER  INDUSTRY 

0.  OBS. 

= 

7 

EAN 

=  s 

1 58K 

TD.  DEV 

*  s 

187k 

•  « 

'IN.  OBS 

=  s 

1 ,3K 

•  •  ♦ 

'AX.  OBS 

=  s 

544K 

l  !  • 

:  : 

LH 

z 

O 

«* 
cc 

UJ 

LL  RESPONSES  g 

0.  OBS.  =  15 

iin.  oes-  =  $  1.8* 

IAX.  08S.  =  i  5J4K 

STANOARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  $1 25K  STD.  DEV.  =  S144K 
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APPROXIMATE  ANNUAL  COST  FOR  PREPARING  TOTALLY  NEW  PROCESS  PLANS  FOR  NON-CYLINDRICAL  MACHINED  PARTS 


MISSILE  PRIMES  i  SUBS 


NO.  OBS. 

9 

3 

MEAN 

3 

$  6S.7K 

STD.  DEV. 

M 

$  33. 3K 

MIN.  OBS. 

3 

$  30K 

MAX.  OBS. 

9 

S  96K 

OTHER  AEROSPACE 

NO.  OBS. 

3 

5 

MEAN 

9 

s 

185K 

STD.  DEV. 

a 

s 

121K 

MIN.  OBS. 

a 

$ 

30K 

MAX.  OBS. 

3 

s 

300K 

OTHER  INDUSTRY 

• 

NO.  OBS. 

3 

7 

MEAN 

= 

s 

85. 5K 

STO.  DEV. 

3 

$ 

116K 

MIN.  OBS. 

3 

s 

0.3K 

MAX.  OBS. 

= 

$ 

325K 

ALL  RESPONSES 

NO.  OBS.  *  15 
MIN.  OBS.  *  $  0.3K 
MAX.  08S.  *  i  325K 


lo 

CO 

o 


M  « 

♦  •  M  • 

*  ‘  1 

STANDARD  DEVIATIONS  PROM  MEAN  (ALL  RESPONSES) 
MEAN  =  S  115K  STD.  DEV.  =  S 1 1 3K 


APPROXIMATE  ANNUAL  COST  FOR  MODIFYING  PROCESS  PLANS  FOR  CYLINDRICAL  MACHINED  PARTS 


MISSILE  PRIMES  &  SUBS 


NO. 

OBS. 

3 

3 

MEAN 

3 

$  8.9K 

STD. 

DEV. 

3 

$  9.6K 

MIN. 

OBS. 

S 

S  0.4K 

MAX. 

OBS. 

3 

S19.2K 

OTHER  AEROSPACE 

NO.  OBS. 

3 

5 

MEAN 

= 

$  181 K 

STD.  OEV. 

= 

S  253K 

MIN.  OBS. 

= 

$12. OK 

MAX.  OBS. 

s 

$  630K 

OTHER  INDUSTRY 

NO.  OBS. 

7 

MEAN 

*  S 

57. 9K 

STD.  DEV. 

*  s 

69. 7K 

MIN.  OBS. 

=  S  0.8  K 

MAX.  OBS. 

*  s 

175  K 

t  '  1  ■:  1 


L 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX.  08S.  « 


wO 

Z 

© 


< 

> 

CC 

UJ 

v/i 

CO 

O 


15 

$  0.4K 
$  630K 


«  • 
• «  ♦ 
•  ♦  • 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  $89. 3K  STQ.  DEV.  *  $159K 


APPROXIMATE  ANNUAL  COST  FOR  MODIFYING  PROCESS  PLANS  FOR  NON-CYLINDRICAL  MACHINED  PARTS 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

3 

3 

MEAN 

*  S 

40K 

STO.  OEV. 

>  $ 

58K 

• 

MIN.  OBS. 

.  $ 

0.7K 

♦ 

MAX.  OBS. 

=  $ 

106K 

\ 

■ 

- 

OTHER  AEROSPACE 

NO.  OBS. 

3 

5 

MEAN 

=  $ 

1 94K 

STD.  DEV. 

*  $ 

104K 

MIN.  OBS. 

-  $ 

5CK 

MAX.  OBS. 

=  s 

297K 

: 

: 

:  • 

: 

l 

OTHER  INDUSTRY 

NO.  OBS. 

3 

7 

MEAN 

*  s 

28K 

• 

STO.  DEV. 

*  i 

37  K 

♦ 

MIN.  OBS. 

*  S 

0.6< 

• 

MAX.  OBS. 

=  $  T  05K 

: 

: 

•  : 

i 

\ 

1 

oO 

§ 

> 

LkJ 

* 

ALL  RESPONSES 

CD 

o 

NO.  OBS. 

3 

15 

MIN.  OBS. 

*  s 

0.6K 

. 

: 

; 

: 

MAX.  OBS. 

=  S297K 

\ 

i 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  -  $  86K  STD.  DEV.  =  S102K 


APPROXIMATE  ANNUAL  COSTS  FOR  PREPARING  STUDY  PLANS  FOR  CYLINDRICAL  MACHINED  PARTS 


MISSILE  PRIMES  4  SUBS 


NO.  OBS. 

3 

2 

MEAN 

3 

$  16K 

STD.  OEV. 

3 

$  13K 

MIN.  OBS. 

3 

S  7K 

MAX.  OBS. 

3 

$  25K 

OTHER  AEROSPACE 

NO.  OBS. 

3 

5 

MEAN 

3 

S  81 K 

STD.  OEV. 

3 

S  MIC 

MIN.  OBS. 

= 

S  3K 

MAX.  OBS. 

= 

S160K 

OTHER  INOUSTRY 

NO.  OBS. 

= 

5 

MEAN 

3 

s 

18K 

STO.  OEV. 

* 

s 

37  K 

MIN.  OBS. 

3 

s 

0 

MAX.  OBS. 

= 

s 

84K 

t 


ALL  RESPONSES 

NO.  OBS.  ’  12 

MIN.  OBS.  =  $  0 

MAX.  OBS.  *  $  160K 


i ji 

z 

o 


*  * 


»  •  1  >  1 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  $  44K  STD.  DEV.  =  S  60K 


APPROXIMATE  ANNUAL  COSTS  FOR  PREPARING  STUDY  PLANS  FOR  NON-CYLINDRICAL  MACHINED  PARTS 


MISSILE  PRIMES  &  SUBS 
NO.  OBS.  »  2 


MEAN 

S 

$ 

27K 

STD.  DEV. 

X 

$ 

18K 

MIN.  OBS. 

3 

$ 

I4K 

•  « 

MAX.  OBS. 

X 

$ 

40K 

t 

t 

OTHER  AEROSPACE 

NO.  OBS. 

3 

S 

MEAN 

3 

$ 

148K 

STO.  DEV. 

3 

s 

230K 

• 

MIN.  OBS. 

3 

$ 

0.5K 

•  • 

MAX.  OBS. 

3 

s 

555K 

f. 

•  1 

! 

OTHER  INDUSTRY 

NO.  OBS. 

■ 

5 

MEAN 

3 

s 

13K 

• 

STD.  DEV. 

3 

$ 

24K 

• 

• 

MIN.  OBS. 

= 

s 

0 

•  ♦ 

MAX.  OBS. 

3 

S 

S6K 

• 

1 

• 

* 

!  i 

s 


ALL  RESPONSES 

12 


UJ 

l/Y 


8 


•  • 
»  » 


l 


NO.  OBS. 
MIN.  OBS. 
MAX.  OBS. 


S  0 
$  555K 


STANDARD  DEVIATIONS  FROM  "EAN  (ALL  RESPONSES) 
MEAN  =  S  7U  STD.  DEV  =$  1 55K 


APPROXIMATE  ANNUAL  PROCESS  PLANNING  COSTS  FOR  CYLINDRICAL  MACHINED  PARTS 


MISSILE  PRIMES  &  SUBS 

NO.  OBS.  *  3 

MEAN  »  S  52K 

STD.  DEV.  *  $  8K 

MIN.  OBS.  *  S  43K 

MAX.  OBS.  =*  S  57K 

OTHER  AEROSPACE 

NO.  OBS.  =  5 

MEAN  =  S  397  K 

STD.  DEV.  *  S  307K 

MIN.  OBS.  *  $  28K 

MAX.  OBS.  *  S  880 K 

OTHER  INDUSTRY 


NO.  OBS.  =  7 

MEAN  *  $  229K 

STO.  DEV.  =  $  261 K 

MIN.  OBS.  =  S  3K 

MAX.  OBS.  =  S  724K 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX.  OBS. 


on 

§ 

b— 

< 

QC 

LU 

03 

O 

15 

S  3K 
S  880K 


i  -  :  i  \ 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  S  250K  STD.  DEV.  =  S  296K 


APPROXIMATE  ANNUAL  PROCESS  PLANNING  COSTS  FOR  NON-CYLINORICAL  MACHINED  PARTS 


MISSILE  PRIMES  &  SUBS 

NO.  OBS. 

*  3 

MEAN 

*  S  124K 

STD.  DEV. 

=  $  48K 

MIN.  OBS. 

*  5 

83K 

- 

•  « 

MAX.  OBS. 

■  5 

178K 

-  --  - 

OTHER  AEROSPACE 

NO.  OBS. 

a 

5 

MEAN 

=  S 

527K 

STD.  DEV. 

*  S 

350K 

MIN.  OBS. 

=  s 

305K 

- 

4  «  « 

MAX.  OBS. 

«  SI 146K 

?  -  \  -  -  r 

- ; 

OTHER  INDUSTRY 

NO.  OBS. 

T 

7 

MEAN 

-  s 

123K 

STD.  DEV 

=  s 

1 58K 

• 

• 

MIN.  OBS. 

*  5 

3K 

•  m  *  • 

MAX.  OBS. 

*  S 

432K 

-  > 


ALL  RESPONSES 


NO.  OBS. 
MIN.  OBS. 
MAX.  OBS. 


*  15 

*  S  3K 
=  S  1I46K 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  S  258K  STD.  DEV.  *$  291 K 


APPROXIMATE  AVERAGE  COST  PER  PROCESS  PLAN  PREPARED  FOR  CYLINDRICAL  MACHINED  PARTS 


MISSILE  PRIMES  &  SUBS 

no.  obs.  *  3  :  ; 

MEAN  «  SI  82 

STD.  DEV.  *  $  65 

MIN.  OBS.  *  $136  *  *  . _ . _ . 

MAX.  OBS.  *  $257  '  -1  •  t 

OTHER  AEROSPACE 

NO.  OBS.  =  5 

MEAN  =  S326 

STD.  DEV.  =  $197 

MIN.  OBS.  =  $H6  **  '  *  '*  ! 

MAX.  OBS.  *  $580  .  -  *  •_  .  -  ■;  ;  :•  » 

OTHER  INDUSTRY 
NO.  OBS.  =  7 

MEAN  *  S  64  _  j  -;' 

STD.  DEV.  *  S  50  .*  1 

MIN.  OBS.  =  S  1 7  .... 

MAX.  OBS.  *  S’ 56  . '  '  *  ’  !  ’  ,  . 

k  -  *  '  I 

**•- 

( 


iS) 

z 

o 


on 

LU 

ALL  RESPONSES  § 

NO.  OBS.  =  '5 

MIN.  OBS.  =  $  I7 

MAX.  OBS.  *  S580 


•  >  -  1  1  =’  » 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  S 1 75  STD.  DEV.  *  S165 


020 


APPROXIMATE  AVERAGE  COST  PER  PROCESS  PLAN  PREPARED  FOR  NON-CYLINORICAL  MACHINED  PARTS 


MISSILE  PRIMES  A  SUBS 

NO.  OBS.  *  3 
MEAN  *  S252 
STD.  DEV.  «  $125 
MIN.  OBS.  *  $136 
MAX.  OBS.  *  $384 


OTHER  AEROSPACE 

NO.  OBS.  *  5 
MEAN  *  $352 
STD.  OEV.  *  $202 
MIN.  OBS.  *  $1^5 
MAX.  OBS.  =  $599 


OTHER  INOUSTRY 

NO.  OBS.  *  7 
MEAN  =  $  87 
STD.  OEV.  *  $  60 
MIN.  OBS.  =  $  22 
MAX.  OBS.  =  $175 


ALL  RESPONSES 

NO.  OBS.  *  15 
MIN.  OBS.  *  $  23 
MAX.  OBS.  *  $599 


1/1 

CD 

O 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  $208  STD.  DEV.  =  $175 


APPROPRIATE  PERCENTAGE  OF  PROCESS  PLANNING  COSTS  ATTRIBUTABLE  TO  PREPARING  PLANS  FOR  NEW 
CYLINDRICAL  PARTS 


MISSILE  PRIMES  4  SUBS 
NO.  CBS.  =«  3 


MEAN  *  62 . 0% 

STD.  DEV.  *  21.0% 


MIN.  OBS. 

43.9% 

_  cr 

-4 

- 

—  £• 

-i  ■:> 

1  £ 

4 

5 

MAX.  OBS. 

= 

86.4% 

OTHER  AEROSPACE 

NO.  OBS. 

= 

5 

MEAN 

= 

41.9% 

♦ 

STD.  DEV. 

24 . 5% 

- 

♦ 

♦  » 

♦ 

MIN.  OBS. 

= 

10.2% 

_  c 

-4 

_ 

-1  0 

1  £ 

T; 

4 

c 

_• 

MAX.  OBS. 

78.3% 

OTHER  INDUS 

TRY 

NO.  OBS. 

3 

7 

MEAN 

* 

69.2% 

_ 

♦  ♦ 

STD.  DEV. 

- 

16.5% 

- 

♦  ♦ 

♦  ♦  ♦ 

MIN.  OBS. 

53.8% 

_  c; 

—  4 

-  3 

-1  0 

1  £ 

3 

4 

MAX.  OBS.  =  94.3". 


z 

o 

c 


ALL  RESPONSES 

CO 

GO 

O 

- 

♦ 

♦ 

♦  ♦ 

♦  ♦ 

♦  ♦ 

♦  • 

♦  ♦  ♦ 

NO.  OBS. 

3 

15 

_  C| 

-4 

-  < 

— £ 

-i 

i.i 

1  £ 

MIN.  OBS. 

10.2% 

MAX.  OBS. 

* 

94.3% 

STANDARO  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  58.6%  STD.  DEV.  =  22. 7% 


APPROPRIATE  PERCENTAGE  OF  PROCESS  PLANNING  COSTS  ATTRIBUTABLE  TO  PREPARING  PLANS  FOR  NEW 
NON-CYLINORICAL  PARTS 


MISSILE  PRIMES  S  SUBS 


NO.  OBS. 

3 

3 

MEAN 

3 

54.2% 

STD.  OEV. 

3 

28.0% 

MIN.  OBS. 

= 

31.1% 

- 

♦  ♦  ♦ 

MAX.  OBS. 

86.4% 

__  C| 

-4 

-i: 

-3  -l  0  1 

OTHER  AEROSPACE 

NO.  OBS. 

= 

5 

MEAN 

38.5% 

STO.  OEV. 

29.9% 

_ 

♦ 

MIN.  OBS. 

= 

9.8f 

- 

♦  ♦  ♦  ♦ 

MAX.  OBS. 

35  6% 

-4 

- 1 

-£  -i  l 

OTHER  I  NOUS 

TRY 

NO.  OBS. 

* 

7 

MEAN 

* 

62.5% 

STD  DEV. 

= 

27  1  . 

_ 

• 

MIN.  OBS. 

= 

11.8% 

- 

♦  ♦♦  ♦  ♦♦ 

MAX.  OBS. 

= 

94  3% 

-4 

_  ; 

-C  -l  "  1 

o 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX.  OBS. 


15 

9.8% 

94.3% 


•*  •  •»«•«  ♦  ♦♦ 


-4 


-1 


1 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  32  8 *  STD  OEV .  =  25  ■  3 


;-23 


APPROXIMATE  PERCENTAGE  OF  PROCESS  PLANNING  COSTS  ATTRIBUTABLE  TO  MODIFYING  EXISTING  PLANS  FOR 
CYLINDRICAL  PARTS 


MISSILE  PRIMES  i  SUBS 

NO.  OBS.  *  3 

MEAN  =  19.  U 

STD.  DEV .  =  22.7" 


MIN.  OBS. 

*  0.6T 

- 

♦  ♦ 

♦ 

. 

MAX.  OBS. 

=  44. 4% 

—  *1 

-4 

-  ? 

-=•  -1  0 

1 

■A  2 

4 

C 

OTHER  AEROSPACE 

NO.  OBS. 

=  S 

MEAN 

=  37. 7% 

STD.  DEV. 

,  20.7" 

MIN.  OBS. 

=  20. 9-; 

- 

♦  ♦♦ 

♦ 

♦ 

MAX.  OBS. 

=  71.6, 

__  Cj 

'4 

-  ? 

-i  -I  0 

1 

2'  3 

4 

Cj 

OTHER  INDUSTRY 

NO.  OBS. 

=  7 

MEAN 

=  25.7, 

STD.  DEV. 

--  14 .3 

_ 

♦ 

MIN.  OBS. 

.  5.7; 

- 

♦  ♦  ♦♦♦ 

♦ 

MAX.  OBS. 

=  4  3.3', 

_  c 

-4 

-  :• 

-cl  -1  0 

1 

4 

5 

ALL  RESPONSES 

NO.  OBS.  =  15 

MIN.  OBS.  =  0.6, 

MAX.  QBS.  =  71.6’ 


o 


v/"l 

CO 

o 


♦  ♦♦♦  ♦ 

♦  ♦  ♦  ♦♦♦  ♦  ♦ 

-4  -i.  -1  M  1  i  S  4 

STANOArRD  OEV [AT ICNS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =28.4.  STD.  OEV.  =  18. 31 


APPROXIMATE  RATIO  OF  NEW  PLUS  MOOIFIEO  PLANS  PREPARED  ANNUALLY  FOR  CYLINDRICAL  PARTS  TO  NUMBER 
OF  CYLINDRICAL  PARTS  PRODUCED  ANNUALLY  (BY  PART  NUMBER,  NOT  TOTAL  VOLUME) 

MISSILE  PRIMES  i  SUBS 

NO.  OBS.  «  3 

MEAN  *  0.411 

STD.  DEV.  «  0-242 

MIN.  OBS.  1  0.140  ... 

MAX.  OBS.  =  0.605 

OTHER  AEROSPACE 

NO.  OBS.  *  4 

MEAN  »  l-440 

STD.  DEV.  *  0.407 

MIN.  OBS.  *  0.929  ... 

MAX.  OBS.  *  1-805  --  ---  ‘ 

OTHER  INDUSTRY 

NO.  OBS.  *  6 

MEAN  •  0.Z24 

STD.  OEV.  «0.150  * 

MIN.  OBS.  «  0.110  ... 

MAX.  OBS.  >  0.500 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX.  OBS.  * 


<S1 

z 

o 


<c 

CL 

Ui 

<Sl 

CD 

o 


13 

0.110 

1.805 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  0.641  STD.  DEV.  *  0.616 


C-38 


approximate  ratio  or  MODIFIED  process  plans  prepared  ANNUALLY  for  non-cylindrical  parts  to  number 
OF  NON-CYLINDRICAL  parts  PRODUCED  ANNUALLY  (by  part  number,  not  TOTAL  volume) 


missile  PRIMES  i  SUBS 


NO.  OBS. 

*  3 

MEAN 

*  0.395 

STD.  DEV. 

*  0.533 

MIN.  OBS. 

X 

0.007 

9 

MAX.  OBS. 

*  1-003 

OTHER  AEROSPACE 

NO.  OBS. 

*  4 

MEAN 

*  0.909 

STD.  DEV. 

*  0.535 

MIN.  OBS. 

*  0.286 

MAX.  OBS. 

*  1.591 

OTHER  INDUSTRY 

NO.  OBS. 

•  6 

MEAN 

•  0.008 

STD.  DEV. 

*  0.007 

• 

MIN  OBS. 

*  0.023 

•  • 

•  •  • 

MAX.  OBS. 

*  0.211 

</■> 

s 

►— 

oc 

ALL  RESPONSES 

£ 

• 

O 

• 

NO.  OBS.  *  13 

•  •  • 

MIN.  OBS.  •  0.007 

•  •  •  • 

MAX.  OBS.  .  1.591 


STANOARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  0.406  STD  DEV.  »  0.516 


C-37 


APPROXIMATE  RATIO  OF  MODIFIED  PROCESS  PLANS  PREPARED  ANNUALLY  FOR  CYLINDRICAL  PARTS  TO  NUMBER 
OF  CYLINDRICAL  PARTS  PRODUCED  ANNUALLY  (BY  PART  NUMBER,  NOT  TOTAL  VOLUME) 


MISSILE  PRIMES  i  SUBS 


NO.  OBS. 

* 

3 

MEAN 

m 

0.181 

STD.  DEV. 

s 

0.202 

MIN.  OBS. 

3 

0.007 

•  # 

MAX.  OBS. 

■ 

0.403 

. 

OTHER  AEROSPACE 


NO.  OBS. 

3 

4 

MEAN 

S 

1.156 

STD.  DEV. 

m 

0.381 

MIN.  OBS. 

3 

0.714 

- 

MAX.  OBS. 

3 

1.593 

OTHER  INDUSTRY 

NO.  OBS. 

*  6 

MEAN 

•  0.076 

STD.  DEV. 

-  o.o54  ; 

•  • 

MIN.  OBS. 

»  0.024 

•  •  • 

MAX.  OBS. 

■  0.167 

WO 

s 

¥- 

C 

> 

CL 

Ui 

UO 

• 

ALL  RESPONSES 

CD 

o 

- 

•  • 

NO.  OBS.  «  13 

•  • 

•  • 

MIN.  OBS.  *  0.007 
MAX.  OBS.  -  1.593 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  0.432  STD.  DEV.  •  0.549 


APPROXIMATE  RATIO  OF  PROCESS  PLANS  FOR  NEW  NON-CYLINORICAL  PARTS  TO  NUMBER  OF  NON-CYLINDRICAl  PARTS 
PRODUCED  ANNUALLY  (BY  PART  NUMBERS,  NOT  TOTAL  VOLUME) 


MISSILE  PRIMES  4  SUBS 

NO.  OBS.  =  3 

MEAN  *  0.260 

STD.  DEV.  »  0.164 

MIN.  OBS.  »  0.133 

MAX.  OBS.  =  0.445 

OTHER  AEROSPACE 

NO.  OBS.  *  4 

MEAN  *  0.152 

STD.  DEV.  *  0.108 

MIN.  OBS.  »  0.081 

MAX.  OBS.  *  0.313 

OTHER  INDUSTRY 

NO  OBS.  »  6 

MEAN  .  0.271 

STD.  DEV.  =  0.346 

MIN.  OBS.  »  0.027 

MAX.  OBS.  »  0.929 


ac 

uj 

ALL  RESPONSES  § 

NO.  OBS.  *  13  '.'.I..  I  . 

MIN.  OAS.  «  0.027  -*•  -  - 8 - : - ‘ - ! 

MAX.  OBS.  »  0.929 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  0.232  STD.  UEV.  *  0.246 
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APPROXIMATE  RATIO  OF  PROCESS  PLANS  FOR  NEH  CYLINDRICAL  PARTS  TO  NUMBER  OF  CYLINDRICAL  PARTS 
PRODUCED  ANNUALLY  (BY  PART  NUMBERS,  NOT  TOTAL  VOLUME) 


MISSILE  PRIMES  A  SUBS 

NO.  06S.  *  3 

MEAN  •  0.231 

STD.  DEV.  «  0.115 

MIN.  OBS.  *  0.133 

MAX.  OBS.  *  0.358 

OTHER  AEROSPACE 

NO.  OBS.  *  4 

MEAN  *  0.284 

STD.  DEV.  *  0.152 

MIN.  OBS.  »  0.133 

MAX.  OBS.  «  0.486 

OTHER  INDUSTRY 

NO.  OBS.  «  6 

MEAN  •  0.148 

STD.  DEV.  -  0.115 

MIN.  OBS.  «  0.050 

MAX.  OBS.  «  0.333 


ALL  RESPONSES 

NO.  OBS.  «  13 

MIN.  OBS.  -  0.050 

MAX.  OBS.  «  0.488 


4/> 


s 


:» 

QC 

Ui 

CD 

o 


STANOARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  «  0.209  STD.  DEV.  *  0.141 


APPROXIMATE  RATIO  OF  PROCESS  PLANS  FOR  STUDY  PURPOSES  FOR  NON-CYLINDRICAL  PARTS  TO  TOTAL  NUMBER  OF 
PROCESS  PLANS  OF  ALL  TYPES  PREPARED  ANNUALLY  FOR  NON-CYLINDRICAL  PARTS 

MISSILE  PRIMES  &  SUBS 

NO.  OBS.  *  4 

MEAN  -  0.436 

STD.  DEV.  «  0.244 

MIN.  OBS.  =>  0.078  •  •  •* 

MAX.  OBS.  =  0.607 

OTHER  AEROSPACE 

NO.  OBS.  =8 
MEAN  «  0.206 

STD.  DEV.  =>  0.151 

MIN.  OBS.  =  .  0.017  ••••  •  »  • 

MAX.  OBS.  «  0.471  ! !  8  1  ! 

OTHER  INDUSTRY 

NO.  OBS.  *  7 

MEAN  *  0.071 

STD.  DEV.  -  0.133 

•  • 

MIN.  OBS.  *  0.000  .  • 

MAX.  OBS.  »  0.367  :  :  t-- 


ALL  RESPONSES 

NO.  OBS.  =  19 

MIN.  OBS.  =  0.000 

MAX.  OBS.  =  0.607 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  0.205  STD.  DEV.  *  0.209 
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APPROXIMATE  RATIO  OF  PROCESS  PLANS  FOR  STUDY  PURPOSES  FOR  CYLINDRICAL  PARTS  TO  TOTAL  NUMBER  OF 
PROCESS  PLANS  OF  ALL  TYPES  PREPARED  ANNUALLY  FOR  CYLINDRICAL  PARTS 


MISSILE  PRIMES  t  SUBS 


NO.  OBS. 

3 

4 

MEAN 

S 

0.447 

STD.  DEV. 

m 

0.210 

MIN.  OBS. 

M 

0.143 

• 

MAX.  OBS. 

m 

0.617 

. 

OTHER  AEROSPACE 

NO.  OBS. 

X 

8 

MEAN 

a 

0.218 

STD.  DEV. 

s 

0.187 

MIN.  OBS. 

a 

0.015 

- 

•  •  •  • 

MAX.  OBS. 

s 

0.572 

' 

OTHER  INDUSTRY 

NO.  OBS. 

m 

7 

MEAN 

« 

0.073 

- 

• 

STD.  DEV. 

m 

0.120 

* 

• 

MIN.  OBS. 

m 

0.000 

- 

•  •  • 

MAX.  OBS. 

m 

0.326 

ALL  RESPONSES 

NO.  OBS.  •  19 

MIN.  OBS.  •  0.000 

MAX.  OBS.  -  0.617 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  »  0.213  STD.  DEV.  «  0.215 


C-32 


APPROXIMATE  RATIO  OP  PROCESS  PLANS  MODIFIED  FOR  NON-CYLINDRICAL  PARTS  TO  TOTAL  NUMBER  OF  PROCESS 
PLANS  OF  ALL  TYPES  PREPARED  ANNUALLY  FOR  NON-CYLINDRICAL  PARTS. 


MISSILE  PRIMES  i  SUBS 

NO.  OBS.  «  4 

MEAN  «  0.279 

STD.  DEV.  *  0.335 

MIN.  OBS.  *  0.024 

MAX.  OBS.  =  0.768 


OTHER  AEROSPACE 

NO.  OBS.  *  8 

MEAN  *  0 

STD.  DEV.  *  0 

MIN.  OBS.  *  o 

MAX.  OBS.  «  n 


OTHER  INDUSTRY 

NO.  OBS. 

MEAN 

STD.  DEV.  * 

MIN.  OBS.  • 

MAX.  OBS.  = 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS.  * 
MAX.  OBS.  * 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  0.449  STD.  DEV.  «  0.289 


C-31 


APPROXIMATE  RATIO  OF  PROCESS  PLANS  MODIFIED  FOR  CYLINDRICAL  PARTS  TO  TOTAL  NUMBER  OF  PROCESS  PLANS 
OF  ALL  TYPES  PREPARED  ANNUALLY  FOR  CYLINDRICAL  PARTS 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

m 

4 

MEAN 

a 

0.222 

STD.  DEV. 

a 

0.243 

MIN.  OBS. 

a 

0.024 

•  »  • 

• 

MAX.  OBS. 

a 

0.571 

OTHER  AEROSPACE 

NO.  OBS.  -  8 

MEAN  -  °-507 

STD.  DEV.  »  0.230 

MIN.  OBS.  «  0.058 

MAX.  OBS.  =  0.714 

OTHER  INDUSTRY 

NO.  OBS.  »  7 

MEAN  «  0.362 

STD.  DEV.  -  0.195 

MIN.  OBS.  •  0.T30 

MAX.  OBS.  *  0.625 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS.  * 
MAX.  OBS.  * 


to 

| 


QC 
U J 

8 

19 

0.024 

0.714 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  »  0.394  STD.  DEV.  ■  0.236 


C-30 


APPROXIMATE  RATIO  OF  PROCESS  PLANS  FOR  NEW  NON-CYLINDRICAL  PARTS  TO  TOTAL  NUMBER  OF  PROCESS  PLANS 
OF  ALL  TYPES  PREPARED  ANNUALLY  FOR  NON-CYLINDRICAL  PARTS 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

S 

4 

MEAN 

* 

0.285 

STD.  DEV. 

z 

0.145 

MIN.  OBS. 

X 

0.154 

MAX.  OBS. 

s 

0.488 

OTHER  AEROSPACE 

NO.  OBS. 

S 

8 

MEAN 

« 

0.230 

STD.  DEV. 

* 

0.228 

MIN.  OBS. 

s 

0.055 

MAX.  OBS. 

z 

0.768 

OTHER  INDUSTRY 

NO.  OBS. 

S 

7 

MEAN 

X 

0.513 

STD.  DEV. 

s 

0.264 

MIN.  OBS. 

s 

0.100 

MAX.  OBS. 

= 

0.870 

</> 

s 


ALL  RESPONSES 

NO.  OBS.  «  19 

MIN.  OBS.  •  0.055 

MAX.  OBS.  »  0.870 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  0.346  STD.  DEV-  *  0.254 


C-29 


APPROXIMATE  RATIO  Of  PROCESS  PLANS  FOR  NEW  CYLINDRICAL  PARTS  TO  TOTAL  NUMBER  Of  PROCESS  PLANS 
OF  ALL  TYPES  PREPARED  ANNUALLY  FOR  CYLINDRICAL  PARTS 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

*  4 

MEAN 

-  0.331 

STD. 

DEV. 

*  0.105 

• 

MIN. 

OBS. 

*  0.270 

•  * 

• 

MAX. 

OBS. 

*  0.488 

OTHER  AEROSPACE 

NO.  OBS.  *  8 

MEAN  =  0.276 

STD.  DEV.  *  0.220 

MIN.  OBS.  =  0.055 

•  •  •  •  •  * 

MAX.  OBS.  »  0-768 

- 

OTHER  INDUSTRY 

NO.  OBS.  *  7 

• 

MEAN  «  0.564 

STD.  DEV.  *  0.203 

MIN.  OBS.  *  0.313 

•  • •  •  •• 

MAX.  OBS.  =■  0.870 

;  -  j 

All  RESPONSES 


NO.  OBS.  *  19 

MIN.  DBS.  *  0.055 

MAX.  OBS.  *  0.870 


STANOARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  0.394  STD.  DEV.  •  0.230 


APPROXIMATE  PERCENTAGE  OF  PROCESS  PLANNING  COSTS  ATTRIBUTABLE  TO  PREPARING  STUDY  PLANS  FOR 
NON-CYLINDRICAL  PARTS 

MISSILE  PRIMES  i  SUBS 

NO.  OBS.  *  3 

mean  *  20.42 

STO.  DEV.  *  24. 92 

MIN.  OBS.  =  132 

MAX.  OBS.  *  48. U 

OTHER  AEROSPACE 

NO.  OBS.  =  5 

MEAN  ’  19.12 

STO.  DEV.  *  18.42 

MIN.  OBS.  *  0.12 

MAX.  OBS.  *  48.42 

OTHER  INDUSTRY 

NO.  OBS.  =  7 

MEAN  *  4.82 

STD.  DEV.  *  8.72 

MIN.  OBS.  =  02 

MAX.  OBS.  =  23.9' 


♦ 

♦ 


NO.  OBS. 

=  15 

- 

♦  ♦ 

♦  ♦♦  ♦ 

♦ 

n  1 N  •  (juj  • 

MAX.  OBS. 

*  u* 

*  46.4% 

__  c 

-4 

-3 

-1 

M  1 

c. 

-■ 

4 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =12.72  STD.  DEV.  *  16-62 


APPROXIMATE  PERCENTAGE  OP  PROCESS  PLANNING  COSTS  ATTRIBUTABLE  TO  PREPARING  STUDY  PLANS  FOR 
CYLINDRICAL  PARIS 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

=  3 

MEAN 

«  19% 

STD.  DEV. 

=  22.6% 

MIN.  OBS. 

=  13% 

~ 

♦  ♦ 

MAX.  OBS. 

=  44% 

_  c 

-4 

-3 

-1  tj 

OTHER  AEROSPACE 

NO.  OBS. 

=  5 

MEAN 

=  20.4% 

STD.  DEV. 

=  14.5% 

MIN.  OBS. 

=  0.8% 

- 

♦  ♦  ♦ 

MAX.  OBS. 

x  37.7% 

* 

* 

6 

” 

-4 

-c  -1  i.i 

OTHER  INDUSTRY 

NO.  OBS. 

=  7 

• 

MEAN 

x  5.1% 

- 

♦ 

STD.  DEV. 

X  8% 

— 

♦ 

♦ 

MIN.  OBS. 

=  0% 

♦  ♦  ♦  ♦ 

MAX.  OBS. 

=  30% 

v 

ALL  RESPONSES 

NO.  OBS.  *  15 

MIN.  OBS.  x  OS 

MAX.  OBS.  =  30% 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  13%  STD.  DEV.  *  la-8% 


C-26 


APPROXIMATE  PERCENTAGE  OF  PROCESS  PLANNING  COSTS  ATTRIBUTABLE  TO  MODIFYING  EXISTING  PLANS  FOR 
NON-CYLINDRICAL  PARTS 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

a  3 

MEAN 

*  25.5% 

STD.  DEV. 

«  30.9% 

MIN.  OBS. 

=  0.6% 

♦  ♦ 

♦ 

MAX.  OBS. 

=  60.0% 

-4 

-3 

-I 

-1  i.i 

I 

£ 

4 

* 

OTHER  AEROSPACE 

NO.  OBS. 

=  5 

MEAN 

*  42.4% 

STD.  OEV. 

=  28.2% 

MIN.  OBS. 

*  14.3- 

- 

♦  ♦♦ 

♦ 

♦ 

MAX.  OBS. 

«  80.3% 

* 

* 

-4 

-  1  U 

1 

4 

OTHER  INDUSTRY 

NO.  OBS. 

*  7 

MEAN 

*  32.8% 

STD.  DEV. 

*  27.5% 

• 

MIN.  OBS. 

*  5.7% 

- 

♦  ♦ 

♦ 

MAX.  OBS. 

*  88.2'- 

• 

* 

' 

* 

-4  -3  -i  -1  0  1 


tsi 

z 

o 


« 

ce 

Ui 

ALL  RESPONSES  g 

NO.  OBS.  =  15 

MIN.  OBS.  =  0.6% 

MAX.  OBS.  =  88.2% 


♦ 

- : - : - : - : - : - : - : - : - : 

-4  -I-:  -£  -1  0  1  c  3  4 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  34.5%  STD.  DEV.  *  27.0'- 


APPROXIMATE  RATIO  OF  NEW  PLUS  MODIFIED  PLANS  PREPARED  ANNUALLY  FOR  NON-CYLINDRICAL  PARTS  TO  NUMBER 
OF  NON-CYLINDRICAL  PARTS  PROOUCED  ANNUALLY  (BY  PART  NUMBER,  NOT  TOTAL  VOLUME) 


MISSILE  PRIMES  t  SUBS 

NO.  OBS.  •  3 
MEAN  *  0.654 

STD.  DEV.  *  0.532 

MIN.  OBS.  *  0.140 

MAX.  OBS.  =  1.203 

OTHER  AEROSPACE 

NO.  OBS.  *  4 

MEAN  =  1.061 

STD.  DEV.  »  0.543 

MIN.  OBS.  =  0.386 

MAX.  OBS.  *  1.705 

OTHER  INDUSTRY 

NO.  OBS.  =  6 

MEAN  =  0.359 

STD.  DEV.  r  o.365 

MIN.  OBS.  =  0.073 

MAX.  OBS.  *  1.014 


< 

oc 

UJ 

ALL  RESPONSES  g 

NO.  OBS.  *  13 

MIN.  OBS.  *  0.073 

MAX.  OBS.  «  1.705 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  0.643  STC.  DEV.  •  0.527 


C-39 


APPROXIMATE  ANNUAL  DOLLAR  VALUE  OF  MATERIAL  COSTS  FOR  CYLINDRICAL  PARTS  MANUFACTURED  IN-HOUSE 


MISSILE  PRIMES  i  SUBS 
NO.  OBS.  «  4 


MEAN 

*  S 

0.6  MIL. 

4 

STD. 

DEV. 

*  $ 

0.8  MIL. 

„ 

4 

4 

MIN. 

OBS. 

=  S 

0.05  MIL. 

4 

MAX. 

OBS. 

*  s 

1.7  MIL. 

c 

•  1  ' 

OTHER  AEROSPACE 

NO.  OBS. 

=  3 

MEAN 

*  $  1.5  MIL. 

STD.  DEV. 

»  $  1.1  MIL. 

• 

MIN.  OBS. 

=  $  0.4  MIL. 

4  • 

MAX.  OBS. 

=  $  2.5  MIL. 

\ 

-■ 

l 

1  - 

OTHER  INDUSTRY 

NO.  OBS. 

*  6 

MEAN 

*  $14.9  MIL. 

4 

STO.  DEV. 

-  $23.3  MIL. 

4 

MIN.  OBS. 

*  $  0.05  MIL. 

4 

4 

4 

MAX.  OBS. 

*  $52.7  MIL. 

c 

\ 

•  ■ 

1 

1 

1 ' 

4 

S 

4 

►— 

4 

:» 

4 

UJ 

c 

4 

ALL  RESPONSES 

CD 

o 

4 

4 

NO.  OBS. 

13 

4 

MIN.  OBS.  » 

$  0.05 

MIL. 

:  :  :  : 

% 

MAX.  OBS.  « 

$52.7 

MIL. 

f.  i  ;  j 

i  ■:  i  :  : 

STANDARD  DEVIATIONS 

FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  S  7.4  MIL. 

STD.  DEV.  «  $16.7 

c-Uo 


APPROXIMATE  ANNUAL  DOLLAR  VALUE  OF  MATERIAL  COSTS  FOR  MON-CYLINDRICAL  PARTS  MANUFACTURED  IN-HOUSE 


MISSILE  PRIMES  &  SUBS 

NO.  OBS.  =  4 

MEAN  *  $  0.6  MIL. 

STD.  DEV.  *  S  0.5  MIL. 

MIN.  OBS.  =  $  0.04  MIL. 

MAX.  OBS.  =  S  1.2  MIL. 

OTHER  AEROSPACE 

NO.  OBS.  =  3 

MEAN  =  $  2.9  MIL. 

STD.  DEV.  *  S  3.1  MIL. 

MIN.  OBS.  *  S  0.5  MIL. 

MAX.  OBS.  =  $  6.4  MIL. 

OTHER  INDUSTRY 

NO.  OBS.  =  6 

MEAN  =  S  4.7  MIL. 

STD-  DEV.  =  S  8.8  MIL. 

MIN.  OBS.  =  $  0.2  MIL. 

MAX.  OBS.  =  $22.5  MIL. 


O 

CL 

UJ 

ALL  RESPONSES  g 

NO.  OBS.  =  13 

MIN.  OBS.  *  $  0.04  MT| 

MAX.  OBS.  =  $22.5  M. 


i  1  ■  1  1  1 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =$  3.0  MIL.  STD.  DEV.  =  $  6.1  MIL. 


?5-ErTE  ANNUAL  D0LLAR  VALUE  0F  0IRECT  LAB0R  C0STS  F0R  cylindrical  machined  parts  manufactured 


MISSILE  PRIMES  &  SUBS 

NO.  08S.  *  4 

MEAN  *  $  1.2  MIL. 

STO.  DEV.  •  $  0.7  MIL. 

MIN.  OBS.  *  $  0.2  MIL. 

MAX.  OBS.  *  $  1.9  MIL. 

OTHER  AEROSPACF 

NO.  OBS.  =  3 

MEAN  =>  $  7.1  MIL. 

STD.  DEV.  =  $  8.0  MIL. 

MIN.  OBS.  =  $  0.4  MIL. 

MAX.  OBS.  =  $16.0  MIL. 

OTHER  INDUSTRY 

NO.  OBS.  =  6 

MEAN  *  S  4.0  mil. 

STD.  DEV.  *  $  6.0  MIL. 

MIN.  OBS.  =  $  0.03  MIL. 

MAX.  OBS.  *  $14.0  MIL. 


5 

t— 

> 

QL 

lu  c 

ALL  RESPONSES  g 

NO.  OBS.  =  13 

MIN.  OBS.  •  $  0.03  MIL 

MAX.  OBS.  »  $16.0  MIL. 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  $  3.8  MU..  STD.  DEV.  *  $5.6  MIL. 


APPROXIMATE  ANNUAL  DOLLAR  VALUE  OF  DIRECT  LABOR  COSTS  FOR  NON-CYL INDRICAL  MACHINED  PARTS  MANUFACTURED 
IN-HOUSE 


MISSILE  PRIMES  K  SUBS 


NO. 

OBS. 

c 

t 

I 

MEAN 

=  $ 

2 

.0 

MIL 

STD. 

DEV. 

*  S 

1 . 

.7 

MIL 

MIN. 

OBS. 

*  s 

0 

.2 

MIL 

MAX. 

OBS. 

_  r 
=  J 

4 

2 

MIL 

OTHER  AEROSPACE 


NO.  OBS.  =  3 

MEAN  *  $  8.3  MIL. 
STD.  DEV.  =  $  8.0  MIL. 
MIN.  OBS.  =  $  0.4  MIL. 

• 

MAX.  OBS.  *  $18.0  MIL. 

\ 

: 

OTHER  INDUSTRY 

NO.  OBS.  =  6 

MEAN  *  S  1 .7  MIL. 

STD.  DEV.  =  S  2.2  MIL. 

MIN.  OBS.  =  $  0.03  MIL. 

♦  ♦ 

MAX.  OBS.  =  S  6.0  MIL. 

l 

1 

ALL  RESPONSES 

OBSERVATIONS 

♦ 

NO.  OBS.  *  13  , 

MIN.  OBS.  *  $0.03  MIL.  * 

MAX.  OBS.  *  $18.0  MIL.  '  \  \  '  ;  V  V 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  S  3  3  MIL.  STD.  DEV.  *$  4.9  MIL. 

C-U3 


APPROXIMATE  ANNUAL  DOLLAR  VALUE  OF  TOOLING  COSTS  FOR  CYLINDRICAL  PARTS  MANUFACTURED  IN-HOUSE 


MISSILE  PRIMES  h  SUBS 

NO.  OBS.  «  4 

MEAN  *  $  0.7  MIL. 

STD.  DEV.  *  $  0.9  MIL. 


MIN.  OBS. 

«  S  0.02  MIL. 

«  m 

MAX.  OBS. 

*  S  1.9  MIL. 

x 

\ 

OTHER  AEROSPACE 

NO.  OBS. 

*  3 

MEAN 

=  S  2.3  MIL. 

STD.  DEV. 

*  S  2.2  MIL. 

MIN.  OBS. 

*  S  0.008  MIL. 

* 

MAX.  OBS. 

=  S  4.4  MIL. 

X 

: 

OTHER  INDUSTRY 

NO.  OBS. 

*  6 

. 

MEAN 

*  $  2.0  MIL. 

STD.  DEV. 

*  S  3.0  MIL. 

♦ 

MIN.  OBS. 

*  S  0.004  MIL. 

•  « 

MAX.  OBS. 

»  3  6.0  MIL. 

: 

• 

: 

ALL  RESPONSES 

NO.  OBS.  * 
MIN.  OBS.  * 
MAX.  OBS.  * 


l/> 

z 

o 


OC 

LkJ 

CD 

o 


13 

$  0.004  MIL. 
$  6.0  MIL. 


•B  ♦ 

♦  ♦  ♦  ♦  ♦  «  I 

\  :■  i  •  i 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  S  1  .7  MIL.  STD.  DEV.  *  $  2.3 


! 


MIL. 


C-l* 


APPROXIMATE  ANNUAL  DOLLAR  VALUE  OF  TOOLING  COSTS  FOR  NON-CYL INDR1CAL  PARTS  MANUFACTURED  IN-HOUSE 


MISSILE  PRIMES  4  SJBS 
NO.  OBS.  *  4 


MEAN 

*  s 

0.8  MIL. 

STD.  DEV. 

=  $ 

1.2  MIL. 

• 

• 

MIN.  OBS. 

*  s 

0.01  MIL. 

«  * 

MAX.  OBS. 

=  s 

2.5  MIL.  1  \ 

- 

OTHER  AEROSPACE 

NO.  OBS. 

= 

3 

MEAN 

=  s 

5.7  MIL. 

STD.  DEV. 

=  s 

9.0  MIL. 

MIN.  OBS. 

=  $ 

0.004  MIL. 

•  • 

MAX.  OBS. 

-  s 

16.1  MIL.  ‘ 

•  «... 

* 

OTHER  INDUSTRY 

NO.  OBS. 

=  6 

MEAN 

=  $  0.6  MIL. 

• 

STD.  DEV. 

=  S  0.9  MIL. 

MIN.  OBS. 

=  SO. 004  MIL. 

M  * 

MAX.  OBS. 

=  S  2.5  MIL.  : 

:  :  :  : 

c  1 

1  * 

ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX.  OBS. 


to 

§ 

►— 

<£ 

> 

CL 

LkJ 

t/"> 

CD 

O 

6 

$  0.004  MIL. 

$  16.1  MIL. 


♦  t 

•  «  • 


y  i  i 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 


\ 


APPROXIMATE  ANNUAL  DOLLAR  VALUE  OP  SCRAP  AND  REWORK  COSTS  FOR  CYLINDRICAL  PARTS  MANUFACTURED 

IN-HOUSE 

MISSILE  PRIMES  &  SUBS 

NO.  OBS.  «  4 

MEAN  ■  $  0.2  MIL. 

STD.  DEV.  *  $  0.2  MIL. 

MIN.  OBS.  »  S  0.05  MIL. 

MAX.  OBS.  *  3  0.5  MIL. 

OTHER  AEROSPACE 

NO.  OBS.  *  3 

MEAN  =  S  0.5  MIL. 

STD.  DEV.  =  S  0.5  MIL. 

MIN.  OBS.  *  S  0.02  MIL 

MAX.  OBS.  *  $  0.9  MIL. 

OTHER  INDUSTRY 

NO.  OBS.  *  6 

MEAN  *  S  0.7  MIL. 

STD.  DEV.  *  $  1.2  MIL. 

MIN.  OBS.  =  J  0.004  MIL 
MAX.  OBS.  =  S  3.0  MIL. 


l/T 

O 

►— 

cc 

LkJ 

ALL  RESPONSES  g 

NO.  OBS.  *  13 

MIN.  OBS.  *  $  0.004  MIL. 

MAX.  OBS.  *  $  3.0  MIL. 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  S  0.5  MIL.  STD.  DEV.  *  $  0.8  MIL. 


C~46 


APPROXIMATE  ANNUAL  DOLLAR  VALUE  OF  SCRAP  AND  REWORK  COSTS  FOR  NON-CYLINDRICAL  PARTS  MANUFACTURED 
IN-HOUSE 

MISSILE  PRIMES  &  SUBS 

NO.  OBS.  »  4 

MEAN  =  S  0.3  MIL. 

STD.  DEV.  =  S  0.4  MIL. 

MIN.  OBS.  *  S  0.04  MIL.  ..  . 

MAX.  OBS.  *  S  0.8  MIL.  ::::::::::: 

:  I  ;  I  - 

OTHER  AEROSPACE 

NO.  OBS.  =  3 

MEAN  =  S  1.2  MIL. 

STD.  DEV.  =  S  1  .8  MIL. 

MIN.  OBS.  =  S  O.OS  MIL.  ..  . 

MAX.  08S.  =  S  3.2  MIL.  :  :  :  :  :  :  :  :  ' 

;  •  ;  •  t  e 

OTHER  INDUSTRY 

NO.  OBS.  *  6 

MEAN  =  S  0.2  MIL. 

STD.  DEV.  =  S  0.2  MIL. 

MIN.  OBS.  =  SO. 004  MIL.  .!«. 

MAX.  OBS.  =  S  0.5  MIL.  1  \  :  :  :  :  :  :  :  : 


ALL  RESPONSES 


z 

o 


:» 

CL 


=  13 

*  $  0.004  MIL. 
=  S  3.2  MIL. 


NO.  OBS. 
MIN.  OBS. 
MAX.  OBS. 


STANOARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  S  0.5  MIL.  STD.  DEV.  =$  0.9  MIL. 


APPROXIMATE  ANNUAL  DOLLAR  VALUE  OF  PROCESS  PLANNING  COSTS  FOR  CYLINDRICAL  PARTS  MANUFACTURED  IN-HOUSE 

MISSILE  PRIMES  4  SUBS 

NO.  OBS.  *  4 

MEAN  »  $  0.9  MIL. 

STD.  DEV.  *  $  1.3  MIL. 

MIN.  OBS.  =  $0.02  MIL.  •  • 

MAX.  OBS.  -  S  2.8  MIL.  f  \  *  j  "  '  |  1  !  ‘  !, 

OTHER  AEROSPACE 

NO.  OBS.  *  3 

MEAN  =  $  2.0  MIL. 

STD.  DEV.  *51.8  MIL. 

MIN.  OBS.  *  S  0.01  MIL.  •  •  • 

MAX.  OBS.  *  $  3.5  MIL.  ?  *t  ’’  "  .  !  .  ‘  ].  !'  !  •  8  !,  ,! 

OTHER  INDUSTRY 

NO.  OBS.  *  % 

MEAN  *  S  0.9  MIL. 

STO.  DEV.  *  J  1 .4  MIL. 

MIN.  OBS.  *  $  0.04  MIL 

MAX.  OBS.  *  $  3.0  MIL 


< yi 

z 

2 

<  • 

2  * 

UJ 

ALL  RESPONSES  g  . 

♦ 

NO.  OBS.  *  13  •  •  . 

MIN.  OBS.  *  $  0.01  MIL.  I'  .  \  :  ]  I'  ;  1  ! 

MAX.  OBS.  *  $  3.5  MIL. 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  S  1.2  MIL  .  STD.  DEV .  s  $  1.4  MIL. 


C-U8 


APPROXIMATE  ANNUAL  DOLLAR  VALUE  OF  PROCESS  PLANNING  COSTS  FOR  UON-CYLINDRICAL  PARTS  MANUFACTURED 
IN-HOUSE 

MISSILE  PRIMES  &  SUBS 

NO.  OBS.  *  4 

MEAN  *  $1.4  MIL. 

STD.  DEV.  =  S  2.5  MIL.  * 

MIN.  OBS.  -  $0-01  MIL.  «  • 

max.  obs.  -  $  5.i  mil.  ;  ;  '  !  ’  i  ;  ;  !.  :  ; 

OTHER  AEROSPACE 

NO.  OBS.  *  3 

MEAN  =  $  4.6  MIL. 

STD.  DEV.  =  S  7.2  MIL. 

MIN.  OBS.  =  SO. 04  MIL.  ••  » 

MAX.  OBS.  =  S12.S  MIL.  ‘  1  !  *  !  ' 

OTHER  INDUSTRY 

NO.  08S.  =  6 

MEAN  =  S  0.3  MIL. 

STD.  DEV.  =  5  0.4  MIL  * 

MIN.  OBS.  =  S  0.04  MIL.  .« 

MAX.  OBS.  =  5  0.38  MIL .  ‘  l  !  :  !  '  '  :.  :t  !  V  V 


NO.  OBS. 
MIN.  OBS. 
MAX.  OBS. 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  $  1  .7  MIL  STD.  DEV.  *  $  3.6  MIL. 


APPROXIMATE  ANNUAL  DOLLAR  VALUE  OF  OVERHEAD,  PROFIT,  ETC.,  COSTS  FOR  CYLINDRICAL  PARTS  MANUFACTURED 


MISSILE  PRIMES 

&  SUBS 

NO.  OBS. 

X 

4 

MEAN 

m 

$  1.8  MIL 

STD.  DEV. 

x 

$  2.1  MIL 

MIN.  OBS. 

X 

$  0 

MAX.  OBS. 

X 

S  4.8  MIL 

OTHER  AEROSPACE 

NO.  OBS. 

S 

3 

MEAN 

X 

s 

1.5  MIL 

STD.  DEV. 

X 

S 

0.5  MIL 

MIN.  OBS. 

X 

S 

1.1  MIL 

MAX.  OBS. 

X 

$ 

2.1  MIL 

OTHER  INDUSTRY 

NO.  OBS.  =  6 

MEAN  »  $  7.7  MIL. 

STD.  DEV.  *  $16.3  MIL. 

MIN.  OBS.  *  $0.02  MIL. 

MAX.  OBS.  «  $  41  MIL. 


IS) 

z 

o 

»— 

< 

> 

cx 

UJ 

ALL  RESPONSES  g 

NO.  OBS.  «  13 

MIN.  OBS.  *  $  o 

MAX.  OBS.  -  $  41  MIL. 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  $  4.4  MIL.  STD.  DEV.  =  $11.0  MIL. 


APPROXIMATE  ANNUAL  DOLLAR  VALUE  OF  OVERHEAD,  PROFIT,  ETC.,  COSTS  FOR  NON-CYL INDRICAL  PAPTS 

MANUFACTURED  IN-HOUSE  . 


MISSILE  PRIMES  &  SUBS 

NO.  OES.  »  4 

MEAN  *  $  1.9  MIL. 

STD.  DEV.  =5  1.7  MIL. 

MIN.  OBS.  =  S  0 

MAX.  OBS.  =  5  3.4  MIL. 

OTHER  AEROSPACE 

NO.  OBS.  =  3 

MEAN  =  S  4.6  MIL. 

STD.  DEV.  =  S  3.7  MIL. 

MIN.  OBS.  =  S  Q.S  MIL. 

MAX.  OBS.  =  S  7.7  MIL. 

OTHER  INDUSTRY 

NO.  OBS.  =  6 

MEAN  =  3  3.6  MIL 

STD.  DEV.  =  S  6.9  MIL. 

MIN.  OBS.  =  S  0.1  MIL. 

MAX.  OBS.  =  SI  7 . 5  MIL. 


UO 

Z 

o 

>— 

cc 

LU 

ALL  RESPONSES  § 

NO.  OBS.  =  13 

MIN  OBS.  *■  S  0 

MAX.  OBS.  =  S  17.5  MIL 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  '»3  3  MIL.  STD-  DEV  =S  4  9  MIL 


APPROXIMATE  DIFFERENCE  BETWEEN  PROCESS  PLANNING  COSTS  DERIVED  FROM  013  AND  018  AND  PROCESS 
PLANNING  COSTS  DERIVED  FROM  Q19  (FOR  CYLINDRICAL  PARTS  MANUFACTURED  IN-HOUSE) 


MISSILE  PRIMES  4  SUBS 


NO.  08S. 

S 

3 

MEAN 

2 

$-1.1  mil. 

STO.  DEV. 

2 

$  1 . 5  mi  1 . 

MIN.  OBS. 

2 

$-2.8  mil. 

* 

•  « 

MAX.  OBS. 

2 

$-0.1  mil. 

-  \ 

■ 

l 

OTHER  AEROSPACE 

NO.  OBS. 

= 

3 

MEAN 

= 

$-1.6  mil. 

STD.  DEV. 

X 

$  1.9  mil. 

MIN.  OBS. 

= 

$-3.5  mil. 

♦ 

« 

« 

MAX.  OBS. 

S  0.3  mil. 

■  f  1 

: 

l 

l 

OTHER  INDUSTRY 

NO.  OBS. 

= 

5 

MEAN 

2 

$-0.9  mil. 

STD.  DEV. 

2 

$  0.3  mil. 

♦ 

MIN.  OBS. 

S 

$-2.9  mil. 

♦ 

MAX.  OBS. 

2 

$0.03  mil. 

C  1 

! 

1 

t 


ALL  RESPONSES 

NO.  08S. 

MIN.  08S.  = 
MAX.  08S.  - 


L/O 

z 

o 


c 

;> 

OC 

LU 

L/O 

CD 

o 


11 

$-3.5  mil. 
$  0.3  mil. 


STANDARD  DEVIATIONS  EROM  MEAN  (ALL  RESPONSES) 

MEAN  =  $-1.3  mil.  STD.  DEV.  =  Si. 4  mil. 


C-52 


APPROXIMATE  CHANGE  IN  WORK.  IN  PROCESS  INVENTORY  FOR  CYLINDRICAL  PARTS  --  SYSTEM  1 


MISSILE  PRIMES  &  SUBS 

NO.  OBS. 

MEAN 
STD.  OEV 
MIN.  OBS 
MAX.  OBS 


OTHER  AEROSPACE 


NO.  OBS. 

* 

3 

MEAN 

= 

S-8.3K 

STD.  DEV. 

S 

$14. 4K 

MIN.  OBS. 

= 

S-2.5K 

MAX.  OBS. 

= 

$  OK 

OTHER  INDUSTRY 

NO.  OBS. 

*  7 

MEAN 

»  $-525. 6K 

STD.  DEV. 

*  $965. 6K 

MIN.  OBS. 

*  S-2500K 

MAX.  OBS. 

*  $  OK 

=  4 

■  S-4.9K 

=  $  9.8K 

»  S-19.5K 

=  S  OK 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX.  OBS. 


u n 

z 

o 


< 

> 

QC 

LlJ 

1/1 

CO 

o 


U 


S-2500K 
$  OK 


\  '  _  -  :  ! 

STANDARO  DEVIATIONS  FROM  MFAN  (ALL  RESPONSES) 
MEAN  =  S-266K  STD*  DEV*  =  S709.2K 


C-66 


APPROXIMATE  CHANGE  IN  ANNUAL  SCRAP  AND  REWORK  f OR  NON-CYL INORICAL  PARTS  --  SYSTEM  1 


MISSILE  PRIMES  i  SUBS 


NO.  OBS. 

*  4 

MEAN 

*  S-2S.4 

STD.  DEV. 

*  S  39. 9K 

MIN.  OBS. 

=  $-84. 9K 

4 

4  *  • 

MAX.  OBS. 

II 

O 

A 

OTHER  AEROSPACE 

NO.  OBS. 

=  S  3 

MEAN 

=  >  21.8k 

STD.  DEV. 

=  S  36. 9K 

MIN.  OBS. 

=  >-  64.4k 

« 

« 

♦ 

MAX.  OBS. 

=  OK 

\ 

- 

i  « 

OTHER  INDUSTRY 

NO  OBS. 

*  S  6 

MEAN 

=  $-6. 9k 

STO.  DEV. 

II 

NO 

CD 

4 

MIN.  OBS. 

*  S-  25k 

4 

4  *  4  4 

MAX.  OBS. 

*  S  OK 

: 

*  * 

L/D 

o 

¥— 

> 

4 

LkJ 

4 

ALL  RESPONSES 

I/O 

CO 

o 

4 

4 

NO.  OBS 

- 

1  3 

♦  4  4 

4 

4 

*  4  4  4 

MIN.  OBS. 

* 

S  -  84  9  K 

- 

* 

MAX.  OBS. 

= 

$  OK 

' 

: 

STANDARD  DEVIATIONS  PROM  MEAN  (ALL  RESPONSES) 
MEAN  =  S  -16.0K  STD.  DEV.  =  $  27 


APPROXIMATE  CHANGE  IN  ANNUAL  SCRAP  AND  REWORK  FOR  CYLINDRICAL  PARTS  --  SYSTEM  1 


MISSILE  PRIMES  i  SUBS 

NO.  OBS.  *  4 

MEAN  *  J-1S.2K 

STD.  DEV.  *  $  21  ,7K 

MIN.  OBS.  =  $-47. 4K 

MAX.  OBS.  =  $  OK 


OTHER  AEROSPACE 

NO.  OBS.  *  3 

MEAN  *  $-  5.9K 

STD.  DEV.  =  $  1  0.  OK 

MIN.  OBS.  =  S-17.5K  .  * 

MAX.  OBS.  =  $  OK  "  •  - . ' 

*  :  ' 

OTHER  INDUSTRY 

NO.  OBS..  =  6 

MEAN  »  $-11  .  5  K 

STD.  DEV.  *  $  23.  2K 

MIN.  OBS.  =■  $-58. 5K 

MAX.  OBS.  =  $  OK 


i/i 

z 

o 


ALL  RESPONSES 

NO.  OBS.  =  13 

MIN.  OBS.  *  $-58. 5K 

MAX.  OBS.  *  $  OK 


«  <  •  n« 

t  1  '■  1  :  > 

STANDARD  DEVIATIONS  PROM  MEAN  (ALL  RESPONSES) 

MEAN  -  $  -  11  .  3  K  STD .  DEV .  =  $  1  9  .  3  K 


C-61+ 


APPROXIMATE  CHANGE  IN  ANNUAL  TOOLING  COSTS  FOR  NON-CVLINDRICAL  PARTS  - 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 
MEAN 

STD.  DEV. 
MIN.  OBS. 
MAX.  OBS. 


4 

S  13. OK 

S  252. 5K 
$-508. 8K 


OTHER  AEROS0ACE 


NO.  OBS. 
MEAN 

STD.  DEV. 
MIN.  OBS. 
MAX.  OBS. 


=  3 

*  S  -  1  0  7  .  5  K 
=  S  185. 8K 
=  S-  322. OK 

*  S  OK 


OTHER  INOUSTRY 


NO.  OBS. 
MEAN 

STD.  DEV. 
MIN.  OBS. 
MAX.  OBS. 


=  6 

*$-110. 6K 

*  S  252. 1  K 
=  $-625. OK 

*  $  OK 


•  i 


»  C  1 


ALL  RESPONSES 

NO.  OBS.  *  13 

MIN.  OBS.  *  $-625.  0* 

MAX.  OBS.  *$  OK 


t/> 

s 


(S> 

00 

o 


♦  4 
4  4 
4  4 


-  SYSTEM  1 


STANDARD  DEVIATIONS  FROM  mean  (ALL  RESPONSES) 
MEAN  *  $  - 11 5 . 8  K  STD.  DEV  = 


APPROXIMATE  CHANGE  IN  ANNUAL  TOOLING  COSTS  FOR  CYLINDRICAL  PARTS  --  SYSTEM  1 


MISSILE  PRIMES  &  SUBS 

NO.  OBS.  ■  4 

MEAN  *$  -96. 3 K 

STD.  DEV.  *  S  1  88. 6K 

MIN.  OBS.  *  S-379. 2K 

MAX.  OBS.  *  S 


OTHER  AEROSPACE 

NO.  OBS.  3 

MEAN  *S-  29  .  2  K 

STD.  DEV.  »  S  50. 4  K 

MIN.  OBS.  *  S-  87 . 4K 

MAX.  OBS.  »  S 

OTHER  INDUSTRY 

NO.  OBS.  «  6 

MEAN  *$-246.6K 

STD.  DEV.  *  $  595. 4K 

MIN.  OBS.  »  S 

MAX.  OBS.  *  S 


ALL  RESPONSES 
NO.  OBS. 

MIN.  OBS.  *  $  -  1  462  K 
MAX.  OBS.  *  S 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  S -  T  50 . 2 K  STD.  DEV.  =  $407 


APPROXIMATE  CHANGE  IN  ANNUAL  DIRECT  LABOR  COSTS  FOR  NON-CYLINDRICAL  PARTS  —  SYSTEM  1 


MISSILE  PRIMES  &  SUBS 


NO. 

OBS. 

* 

4 

MEAN 

*  $  - 

177. OK 

STD. 

DEV. 

*  $ 

307. 5K 

MIN. 

OBS. 

*  $- 

636. OK 

MAX. 

OBS. 

*  $ 

0 

OTHER  AEROSPACE 

NO.  OBS. 

=  4 

MEAN 

*  $-780. 3K 

STD.  DEV. 

«  $1  296. 7K 

MIN.  OBS. 

= S-2704. 5K 

MAX.  OBS. 

=  $  0 

OTHER  INDUSTRY 

NO.  OBS. 

s 

6 

MEAN 

*  $- 

16. 4K 

STD-  DEV. 

-  $ 

24. 2K 

MIN.  OBS. 

-  $  - 

40.  OK 

MAX.  OBS. 

=  $ 

0 

ALL  RESPONSES 

*  H 
„  $  -  2  7  04  K 

0 


at 

o 


o 


NO.  OBS. 
MIN.  OBS 
MAX.  OBS. 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  $-280. 5K  STC.  DEV.  =  $722. 


APPROXIMATE  CHANGE  IN  ANNUAL  DIRECT  LABOR  COSTS  FOR  CYLINDRICAL  PARTS  --  SYSTEM  1 


MISSILE 

PRIMES  &  SUBS 

NO.  OBS. 

=  4 

MEAN 

■  $  -81 . 2K 

STD.  DEV 

*  $  1 36. OK 

MIN.  OBS 

.  =$-284. OK 

MAX.  OBS 

*  $  0 

OTHER  AEROSPACE 

NO.  OBS. 

*  4 

MEAN 

»  $-427. 9K 

STD.  DEV. 

*  $  490. 6K 

MIN.  OBS. 

=  $  -  95  7  K 

MAX.  OBS. 

=  $  0 

OTHER  INDUSTRY 

NO.  OBS. 

S 

6 

MEAN 

*  S 

-1  1  .  5K 

STD.  DEV. 

3  S 

19. 2K 

MIN.  OBS. 

=  S 

-48. OK 

MAX.  OBS. 

=  $ 

0 

§  ^ 

►— 

UJ 

ALL  RESPONSES  g  * 

NO.  OBS.  =4  ,  .  ,  * 

MIN.  OBS.  -  $-97  5  K  *'  '  '  •  •  * -  •  •  •  * - '■  “  - 

MAX.  OBS.  =10  :  1  : 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =$150. 3K  STD.  DEV. =$306. 6K 


C-60 


APPROXIMATE  CHANGE  IN  ANNUAL  MATERIAL  FOR  NON-CVL INOPICAL  PARTS  --  SYSTEM  1 


MISSILE  PRIMES  i  SUBS 


NO. 

OBS. 

X 

4 

MEAN 

*  $ 

-14. 3  K 

STD. 

DEV. 

»$ 

19.7K 

MIN. 

OBS. 

*  $ 

-42.4k 

MAX. 

OBS. 

=  $ 

0 

OTHER  AEROSPACE 

NO.  OBS. 

=  3 

MEAN 

*S  -42. 9K 

STD.  DEV. 

*  5  74. 4K 

MIN.  OBS. 

=  S -  1 28 . 8  K 

MAX.  OBS. 

=  S  0 

OTHER  INDUSTRY 

NO.  OBS. 

X 

6 

MEAN 

=  S 

-24. 4K 

STD.  DEV. 

*  s 

22.7k 

MIN.  OBS- 

=  $ 

-56  IK 

MAX.  OBS. 

=  $ 

0 

ALL  RESPONSES 

NO.  OBS. 

=  13 

MIN.  OBS. 

CO 

00 

eg 

i 

v> 

II 

MAX.  OBS. 

=  $  0 

t 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  $-25.  6K  STD.  DEV.  «  $36. 


C-59 


approximate  change  in  annual  material  for  cylindrical  PARTS  —  SYSTEM  1 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

*  4 

MEAN 

«$  -7.9K 

STD.  DEV. 

=  $  11 .OK 

* 

MIN.  OBS. 

«  $  -23. 7< 

*  •  • 

MAX.  OBS. 

*  $  0 

T 

l 

! 

OTHER  AEROSPACE 

NO.  OBS. 

=  3 

MEAN 

*  $  -12. 3K 

STD.  DEV. 

*$  19. 7K 

MIN.  OBS. 

»  $  -  3  5  K 

«  « « 

MAX.  OBS. 

=  $  0 

- 

1 

; 

OTHER  INDUSTRY 

NO.  OBS. 

=  6 

MEAN 

« $  -1 5K  • 

STD.  DEV. 

*  S  17. IK 

MIN.  OBS. 

*  $  -42K 

•  •  »  « * 

MAX.  OBS. 

*  $  0 

- 

1 

- 

to 

o 

H- 

< 

> 

LhJ 

ALL  RESPONSES 

CD 

O 

NO.  OBS. 

•  13 

*  94 

4  *  *  *  *  A « 

MIN.  OBS. 

•  $  -  42  K 

•  -  - 

MAX.  OBS. 

*  $  0 

- 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  S-12.2K  STD.  DEV.  *  $15.  1  K 


C-58 


APPROXIMATE  CHANGE  IN  ANNUAL  PROCESS  PLANNING  COSTS  FOR  NON-CYLINDRICAL  PARTS  --  SYSTEM  1 


MISSILE  PRIMES  >  SU8S 


NO. 

OBS. 

*  4 

MEAN 

»  $-51 6. 8K 

STD. 

DEV. 

«  S1019K 

MIN. 

OBS. 

*  S-2035K 

MAX. 

OBS. 

*  $  32. 5K 

OTHER  AEROSPACE 

NO.  OBS. 

=  3 

MEAN 

=  $  -21 72 K 

STD.  DEV. 

=  S35S6K 

MIN.  OBS. 

=  $-631  1  K 

MAX.  OBS. 

*S  -5.7K 

OTHER  INDUSTRY 

NO.  OBS. 

6 

MEAN 

■S- 

107.  IK 

STD.  DEV. 

=  $ 

1 53. 5K 

MIN.  OBS. 

*  S- 

400K 

MAX.  OBS. 

=  $ 

-  1  .  3  K 

ALL 

RESPONSES 

NO. 

OBS. 

x 

1  3 

MIN. 

.  OBS. 

*  $- 

•631 1  K 

MAX. 

.  OBS. 

*  $ 

32  .  5 K 

CO 

z 

o 


\ 


1 


4 


\ 


] 


■  \  ;  j  :  l 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  $-706.  5K  STD.  DEV  .  *  Si  77  3  K 


C-57 


APPROXIMATE  CHANGE  IN  ANNUAL  PROCESS  PLANNING  COSTS  FOR  CYLINDRICAL  PARTS  --  SYSTEM  1 


MISSILE  PRIMES  &  SUBS 


NO.  OfiS. 

=  4 

MEAN 

«  $-276. IK 

STD.  DEV. 

«  $  575. 2K 

MIN.  OBS. 

.  $-1 1 38K 

MAX.  OBS. 

ID 

r>* 

N 

OTHER  AEROSPACE 

NO.  OBS. 

=  3 

MEAN 

.  $-738. 4K 

STD.  DEV. 

*  $  881 . 3K 

MIN.  OBS. 

»  $  -  1  7 1  5  K 

MAX.  OBS. 

=  $  -2. 3K 

OTHER  INDUSTRY 

NO.  OBS. 

*  6 

MEAN 

-  $-470. 6K 

STD.  DEV. 

-  $  716. OK 

MIN.  OBS. 

=■  $-  1  495  K 

MAX.  OBS. 

=$  -7.3K 

s 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS.  * 

MAX.  OBS.  » 

13 

S-1715K 

$  47. 5K 

I/O 

§ 


> 

oc 

LkJ 

oo 

CO 

o 


\ 


1  _  1 


1 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  $-472. 6K  STD.  DEV.  *  $675. SK 


APPROXIMATE  RATIO  OF  PROCESS  PLANNING  COSTS  OERIVED  FROM  Q19  TO  PROCESS  PLANNING  COSTS  DERIVED  FROM 
Q13  AND  Q18  (FOR  NON-CYLINDRICAL  PARTS  MANUFACTURED  IN-HOUSE) 


MISSILE  PRIMES  i  SUBS 


NO. 

OBS. 

*  3 

MEAN 

>  11.5 

STD. 

DEV. 

=  14.9 

MIN. 

OBS. 

=  2.0 

MAX. 

OBS. 

=  28.7 

OTHER  AEROSPACE 

NO.  OBS. 

3 

MEAN 

11.8 

STD.  DEV. 

17.7 

MIN.  OBS. 

0.03 

MAX.  OBS. 

32.2 

OTHER  INOUS 

TRY 

NO. 

OBS. 

= 

5 

MEAN 

* 

8.6 

STD. 

DEV. 

= 

11.8 

MIN. 

08S. 

= 

0.7 

MAX. 

OBS. 

= 

29.3 

i  :  ■■  i 


1  \ 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS.  = 
MAX.  OBS.  = 


W) 

z 

o 


> 

QC 

LkJ 

KT> 

CD 

O 


11 

0.03 

32.2 


4  <  «  * 

•  «  «  ♦  *  * 

V  .  -  1  1  C 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  10.3  STD.  DEV.  =  12.8 


C-55 


APPROXIMATE  RATIO  OF  PROCESS  PLANNING  COSTS  DERIVED  FROM  Q19  TO  PROCESS  PLANNING  COSTS  DERIVED  FROM 
Q13  AND  Q18  (FOR  CYLINDRICAL  PARTS  MANUFACTURED  IN-HOUSE) 


MISSILE  PRIMES  &  SUBS 


no.  oes. 

* 

3 

MEAN 

« 

25.4 

STD.  DEV. 

* 

35.2 

MIN.  OBS. 

X 

2.0 

«  • 

• 

MAX.  oes. 

s 

65.8 

\ 

•  i  ' 

OTHER  AEROSPACE 

NO.  OBS. 

X 

3 

MEAN 

X 

42.7 

STD.  DEV. 

a 

71.4 

MIN.  OBS. 

a 

0.02 

4  • 

MAX.  OBS. 

a 

125.0 

: 

:  -  * 

-  -  5  -  -  •  •  •  ■ 

:  1 

i 

\ 

-  — 

•  1  I.- 

OTHER  INDUSTRY 

NO.  OBS. 

a 

5 

MEAN 

a 

8.2 

- 

STD.  DEV. 

a 

13.0 

•  4 

MIN.  OBS. 

a 

0.7 

4  4  « 

MAX.  OBS. 

a 

31.3 

* 

■ 

*  * 

ALL  RESPONSES 

NO.  OBS.  «  11 
MIN.  OBS.  *  0.02 
MAX.  OBS.  *  125.0 


wo 

z 

o 


QC 

LU 

WO 

CD 

o 


•  « 
4  4 


t  o  :  -  i  o  i  j  i 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  »  22.3  STD.  DEV.  =  39.5 


APPROXIMATE  DIFFERENCE 
PLANNING  COSTS  DERIVED 


BETWEEN  PROCESS  PLANNING  COSTS  DERIVED  FROM  Q13  AND  018  AND  PROCESS 
FROM  Q19  (FOR  NON-CYL INDRICAL  PARTS  MANUFACTURED  IN-HOl'SE) 


MISSILE  PRIMES  8,  SUBS 


NO.  OBS. 

S 

4 

MEAN 

* 

$-1.8 

mil 

STD.  DEV. 

s 

$  2.7 

mi  1 

MIN.  OBS. 

s 

$-4.9 

mi  1 

MAX.  OBS. 

= 

$-0.1 

mi  1 

OTHER  AEROSPACE 

NO. 

OBS. 

3 

MEAN 

=  $ 

-4 

.0 

mi  1 

STD. 

DEV. 

=  $ 

7. 

.4 

mi  1 

MIN. 

OBS. 

=  $- 

12. 

5 

mi  1 

MAX. 

OBS. 

*  $ 

1. 

1 

mi  1 

OTHER  INDUSTRY 

NO.  OBS. 

* 

5 

MEAN 

- 

$-0.2 

mi  1 

STD.  DEV. 

= 

S  0.2 

mi  1 

MIN.  OBS. 

* 

$-0.6 

mi  1 

MAX.  OBS. 

= 

$0.02 

mi  1 

ALL  RESPONSES 

NO.  OBS.  =  11 

MIN.  OBS.  =$-12.5  mil. 

MAX.  OBS.  =  $  i.i  mu. 


CO 

z 

o 


STANDARD  DEVIATIONS 
MEAN  =  S-l  7  mil . 


FROM  MEAN  (ALL  RESPONSES) 

STD.  DEV.  *  $3.8  mil. 


C-53 


APPROXIMATE  CHANGE  IN  WORK  IN  PROCESS  INVENTORY  FOR  NON-CYL INDRICAL  PARTS  -  SYSTEM  1 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

* 

4 

MEAN 

= 

S-4.5K 

STD.  DEV. 

* 

S  9K 

MIN.  OBS. 

» 

S  -18K 

MAX.  OBS. 

= 

$  OK 

OTHER  AEROSPACE 

NO.  OBS. 

= 

3 

MEAN 

* 

S  - 

20K 

STD.  DEV. 

$34 

.  6K 

MIN.  08S. 

$  - 

60K 

MAX.  OBS. 

$ 

OK 

OTHER  INDUSTRY 

NO.  OBS. 

* 

7 

MEAN 

= 

$-251. 6K 

STD.  DEV. 

$  409K 

MIN.  OBS. 

= 

$-1000K 

MAX.  OBS. 

= 

$  OK 

ALL  RESPONSES 


iS) 

z 

o 


> 


UJ 

oo 

CD 

O 


NO.  OBS.  *  14 

MIN.  OBS.  *  S-1000K 

MAX.  OBS.  *  S  OK 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  $-131. 4K  STC.  DEV.  «  $305K 


APPROXIMATE  CHANGE  IN  PROCESS  PLANNING  COSTS  FOR  CYLINDRICAL  PARTS  --  SYSTEM  2 


MISSILE  PRIMES  &  SUBS 

NO.  OBS.  =  1 

MEAN  =  S-2544K 

STD.  DEV.  =  SO 

MIN.  OBS.  =  S-2544K 

MAX.  OBS.  =  S-2544K 


OTHER  AEROSPACE 

NO.  OBS.  =  3 

MEAN  =  $-908. 4K 

STD.  DEV.  =  $1077. 5K 

MIN.  OBS.  =  S  -2.7K 

MAX.  OBS.  =$-2100. OK 

OTHER  INDUSTRY 

NO.  OBS.  =  5 

MEAN  =  $-319. 1 K 

STD.  DEV.  =  S657.5K 

MIN.  OBS.  =  $-6. OK 

MAX.  OBS.  =$-1495. OK 


uo 

z 

O 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS.  = 
MAX.  OBS. 


ae. 

L*J 

L/1 

CD 

O 

9 

S-2544K 

S-2.7K 


'  1  ; 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  S-762.8K  STD.  DEV.  =  $1016. 9K 


C-68 


APPROXIMATE  CHANGE  IN  PROCESS  PLANNING  COSTS  FOR  NON-CYLINDRICAL  PARTS  —  SYSTEM  2 


MISSILE  PRIMES 

4  SUBS 

NO.  OBS. 

1 

MEAN 

$-23. 7K 

STD.  DEV.  = 

$0 

MIN.  OBS. 

=  $-23. 7K 

• 

MAX.  OBS. 

=  S-23.7K 

- 

\ 

: 

OTHER  AEROSPACE 

NO.  OBS. 

*  3 

MEAN 

=  $-2661. OK 

STO.  DEV. 

=  S4389.8K 

MIN.  OBS. 

*  $-7728. OK 

4 

•  * 

MAX.  OBS. 

=  S-1.6K 

c. 

\ 

- 

OTHER  INDUSTRY 

NO.  OBS. 

=  5 

» 

MEAN 

*  $-147. 8K 

4 

STD.  DEV. 

*  $175. 7K 

4 

MIN.  09S. 

=  $-450. OK 

4 

«  4 

MAX.  OBS. 

*  $-38. 5K 

• 

■  •  • 

* 

*  •  - 

ALL  RESPONSES 

NO.  OBS.  =  9 
MIN.  OBS.  =  S-7728K 
MAX.  OBS.  =  S-7.6K 


Ul 

Z 

o 


tS) 

00 

O 


\  j  j  \ 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  $-971. 8K  STD.  DEV.  =  $2537. 7K 


C-69 


APPROXIMATE  CHANGE  IN  MATERIAL  COSTS  FOR  CYLINDRICAL  PARTS  --  SYSTEM  2 


MISSILE  PRIMES  &  SUBS 


NO. 

OBS. 

2 

2 

MEAN 

*  $-24 

.  5K 

STD. 

OEV. 

*  $32 

.  4K 

MIN. 

OBS. 

=  $-47 

.  4K 

MAX. 

OBS. 

=  $-7. 

53K 

OTHER  AEROSPACE 


NO. 

OBS. 

=  5 

MEAN 

*  S-10.9K 

STD. 

DEV. 

=  $23. 3K 

MIN. 

OBS. 

=  $-52. SK 

MAX. 

OBS. 

=  $0 

OTHER  INDUSTRY 

NO.  OBS. 

2 

5 

MEAN 

= 

$-14. 4K 

STD.  DEV. 

z 

$20. 9K 

MIN.  OBS. 

z 

S-48.0K 

MAX.  OBS. 

z 

$0 

ALL  RESPONSES 

*  12 

=  $-52. 5K 

=  SO 


on 

Z 

O 


o 


\ 


1 


NO.  OBS. 
MIN.  OBS. 
MAX.  OBS. 


STANDARD  DEVIATIONS  FROM  MEAN  {ALL  RESPONSES) 
MEAN  =  S-14.6K  STD.  DEV.  *  $21 


APPROXIMATE  CHANGE  IN  MATERIAL  COSTS  POP  NON-CYL I NDRICAl  PARTS  --  SYSTEM  2 


MISSILE 

PRIMES 

S  SUBS 

NO. 

OBS. 

S 

2 

MEAN 

2 

S-0.6K 

STD. 

DEV 

.  S 

S  0.8K 

MIN. 

OBS 

■ 

S-1.1K 

MAX. 

OBS 

.  = 

so 

OTHER  AEROSPACE 

NO.  OBS. 

- 

4 

MEAN 

= 

$-50. 6K 

STD. 

DEV. 

= 

$95. 2K 

MIN. 

OBS. 

=  s 

-193. 2K 

MAX. 

OBS. 

r 

$0 

'  .  1 


OTHER  INDUSTRY 

:  j.  obs. 

- 

-  5 

MEAN 

= 

$-25. 3K 

STD.  DEV. 

$26. 2K 

MIN.  OBS. 

= 

$-56. IK 

MAX.  OBS. 

= 

$0 

Ut 

E 

y— 

< 

oc 

LU 

all  responses  ® 

“■■■■*■■ 1  —  O 

NO.  OBS.  *  11 

MIN.  OBS.  *  $-193. 2K 
MAX.  OBS.  =  SO 

STANDARD  DEVIATIONS  PROM  MEAN  (ALL  RESPONSES) 
MEAN  =  $-30. OK  STD.  QEV  =  $57 


APPROXIMATE  CHANGE  IN  DIRECT  LABOR  COSTS  POR  CYLINDRICAL  PARTS  --  SYSTEM  2 


MISSILE  PRIMES  i  SUBS 

NO.  OBS.  *  4 

MEAN  =  S-96K 

STD.  DEV.  «  $127K 

MIN.  OBS.  =  S-284K 

MAX.  OBS.  *  $-13. 4K 

OTHER  AEROSPACE 

NO.  OBS.  =  3 

MEAN  =  S-316K 

STD.  DEV.  =  S448K 

MIN.  OBS.  =  $-831 K 

MAX.  OBS.  =  $-21. 5K 


OTHER  INDUSTRY 

NO.  OBS.  *  5 

MEAN  *  S-17K 

STD.  DEV.  «  S25K 

MIN.  OBS.  =  S-60K 

MAX.  OBS.  =  $0 


s 

* 

cc 

UJ  + 

ALL  RESPONSES  g  '  * 

NO.  OBS.  *  12  '  ^  ^  ** 

MIN.  OBS.  *  $-831 K  -• - • . • - • - _ • _ 

MAX.  OBS.  *  $0  -1  1 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  S-118K  STD.  DEV.  =  S238K 


APPROXIMATE  CHANGE  IN  DIRECT  LA80R  COSTS  FOR  NON-CYLINDRICAL  PARTS  --  SYSTEM  2 


MISSILE 

PRIMES  i  SUBS 

NO.  OBS. 

<  4 

MEAN 

*  $-195. 3K 

STD.  DEV 

1  $297. 3K 

MIN.  OBS 

*  $-636. OK 

MAX  OBS 

S-9.5K 

OTHER  AEROSPACE 

NO.  OBS. 

3 

MEAN 

S-1079K 

STD.  OEV . 

MIN.  OBS. 

$  1720K 

MAX .  OBS . 

$-66. 5K 

- 

OTHER  INDUSTRY 

NO.  OBS. 

5 

C- 

MEAN 

$-28. 3K 

STD.  DEV.  = 

$25. 9K 

MIN.  OBS. 

00 

I 

MAX.  OBS. 

$0 

c- 

1/3 

o 

►— 

> 

- 

UJ 

ALL  RESPONSES 

00 

o 

NO.  OBS. 

>  12 

MIN.  OBS. 

*  S-3065K 

c 

MAX.  OBS. 

*  $0 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  $-346. 7K  STD.  DEV.  *  $873. 


C-73 


APPROXIMATE  CHANGE  IN  TOOLING  COSTS  FOR  CYLINDRICAL  PARTS  —  SYSTEM  2 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

«  4 

MEAN 

*  $-103. 8K 

STD.  DEV. 

«  $183. 8K 

« 

MIN.  OBS. 

«  $-379. 2K 

«  * 

MAX.  OBS. 

•  $-0.6K 

-  ;  : 

-■ 

OTHER  AEROSPACE 

NO.  OBS. 

=  3 

MEAN 

*  $-96. 5K 

STD.  OEV. 

=  $119. IK 

MIN.  OBS. 

=  $-230. OK 

MAX.  OBS. 

*  $-0. 8K 

*  -  \  : 

! 

OTHER  INDUSTRY 

NO.  OBS. 

*  5 

MEAN 

*  $-296. OK 

• 

STD.  DEV. 

«  $652. IK. 

MIN.  OBS. 

=$-1462. 5K 

* 

* 

MAX.  OBS. 

=  $0 

............ 

. .  . . . 

-  •  *  •  ’  •  •  *  -  • 

■  \  ■  :  - 1  •  1 


oo 

s 

♦— 

< 

oc 

UJ 

ALL  RESPONSES  g 

NO.  OBS.  =  12 

MIN.  OBS.  «$- 1 462 . 5K 
MAX.  OBS.  «  JO 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  $-187. 4K  STD.  DEV.  =  $418. 9K 


APPROXIMATE  CHANGE  IN  TOOLING  COSTS  FOR  NON-CYL1NDRICAL  PARTS  --  SYSTEM  2 


MISSILE  PRIMES  i  SUSS 


NO.  OBS. 
MEAN 

STO.  DEV. 
MIN.  OBS. 
MAX.  OBS. 


=  $-137. 9K 
=  $247. 7K 
=  $-508. 8K 
=  $  0-4K 


OTHER  AEROSPACE 


NO.  OBS. 
MEAN 

STD.  DEV. 
MIN.  OBS. 
MAX.  OBS. 


=  -$167. 8K 
=  $273. 4K 
=  $-483. 3K 
=  $  0.4K 


OTHER  INDUSTRY 

NO.  OBS. 

MEAN 

STD.  DEV. 

MIN.  OBS. 

MAX.  OBS. 


$-132. 7K 
S275.3K 
$-625. OK 
$0 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX.  OBS. 


12 

$-625. OK 

$0 


i/) 

z 

o 


1 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  t_i43  2k  STD.  DEV.  = 


$-143. 2K 


$241. OK 


APPROXIMATE  CHANGE  IN  SCRAP  AND  REWORK  COSTS  FOR  CYLINDRICAL  PARTS  --  SYSTEM  2 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

3 

4 

MEAN 

3 

$-18. 3K 

STO-  OEV. 

3 

$20. OK 

MIN.  OBS. 

3 

$-47. 4K 

4 

4  *  « 

MAX.  OBS. 

* 

$-2. OK 

l 

1 

OTHER  AEROSPACE 

NO.  OBS. 

= 

3 

MEAN 

3 

S-8.8K 

STD.  OEV. 

3 

$15. OK 

MIN.  OBS. 

= 

$-26. 2K 

m  «  « 

MAX.  OBS. 

= 

$0 

c 

\ 

::  - 

i  l 

OTHER  INDUSTRY 

NO.  OBS. 

= 

5 

MEAN 

3 

$-13. 8K 

STD.  DEV. 

* 

$25. IK 

4 

MIN.  OBS. 

= 

$-58. 5K 

4 

4  4  4 

MAX.  OBS. 

3 

$0 

■  1 

■  i  •:  i 

ALL  RESPONSES 

NO.  OBS.  *  12 

MIN.  OBS.  *  S-58.5K 

MAX.  OBS.  =  $0 


o 

i— 


CO 

o 


•  »  '  •  c  i  •  :  .  '•  > 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  $14, IK  STD.  DEV.  =  $19. 8K 


APPROXIMATE  CHANGE  IN  SCRAP  ANO  REWORK  COSTS  FOR  NON-CYLINDRICAL  PARTS  --  SYSTEM  2 


MISSILE  PRIMES  i  SUBS 


NO.  OBS. 


STD.  OEV. 
MIN.  OBS. 
MAX.  OBS. 


.  $-29. 5K 
*  S37.9K 
=  $-84. 8K 
«  S-1.3K 


OTHER  AEROSPACE 


NO.  OBS. 


STD.  DEV. 
MIN.  OBS. 
MAX.  OBS. 


S-32. 5K 
$55. 3K 
$-96. 6K 
S-1.7K 


OTHER  INDUSTRY 

NO.  OBS. 

MEAN 

STD.  DEV.  = 
MIN.  OBS.  = 
MAX.  OBS. 


S-8.3K 
$10. 2K 
$-25. OK 
$0 


ALL  RESPONSES 

NO.  OBS.  *  12 

MIN.  OBS.  *  $-96. 6K 
MAX.  OBS  *  $0 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  $-21. 5K  STD.  DEV  *  $33. 5K 


APPROXIMATE  CHANGE  IN  WORK  IN  PROCESS  INVENTORY  FOR  CYLINDRICAL  PARTS  —  SYSTEM  2 


MISSILE  PRIMES  i  SUBS 

NO.  OBS.  =  2 

MEAN  «  $-16. 3K 

STD.  DEV.  =  $  23. OK 

MIN.  OBS.  =  $  -32K 

MAX.  OBS.  =  $0 


OTHER  AEROSPACE 

NO.  OBS.  =  1 
MEAN  =  $0 
STD.  DEV.  »  $0 
MIN.  OBS.  =  $0 
MAX.  OBS.  =  $0 

OTHER  INDUSTRY 

NO.  OBS.  =  7 
MEAN  *  $530. 7K 
STD.  DEV.  =  $962. 5K 
MIN.  OBS.  =  $-2500 
MAX.  OBS.  *  $0 


ALL  RESPONSES 

=  10 

„  $-2500 
«  $0 


«c 


oc 


oo 


O 


-  '  •  :  ••  i  :•  :  t 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  $-374. 8K  STD.  DEV.  =  $925. OK 


NO.  OBS. 
MIN.  OBS. 
MAX.  OBS. 


APPROXIMATE  CHANGE  IN  WORK  IN  PROCESS  INVENTORY  FOR  NON-CYL INDRICAL  PARTS  -  SYSTEM  2 


MISSILE  PRIMES 

&  SU8S 

NO.  OBS. 

2 

MEAN 

$  -15K 

STO.  DEV. 

$-21 . 2K 

MIN.  OBS. 

$-30. OK 

MAX.  OBS. 

$  0 

OTHER  AEROSPACE 

NO.  OBS. 

1 

MEAN 

$0 

STD.  DEV. 

so 

MIN.  OBS. 

= 

SO 

MAX.  OBS. 

so 

OTHER  INOUSTRY 

NO.  OBS 

=  7 

MEAN 

=  $-260. IK 

STD.  DEV. 

=  S  403. 5K 

MIN.  OBS. 

O 

O 

O 

i 

t/O 

ii 

MAX.  OBS. 

o 

II 

ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX.  OBS. 


uO 

Z 

o 


oc 

LkJ 

LO 

CO 

o 

10 

S-IOOOK 

$0 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  $-185. IK  STD.  DEV.  =$351. OK 


APPROXIMATE  CHANGE  IN  PROCESS  PLANNING  COST  FOR  CYLINDRICAL  PARTS  --  SYSTEM  3 


MISSILE  PRIMES  4  SUBS 

NO.  OBS.  =  3 
MEAN  =  S-718K 
STD.  DEV.  -  $1 , 103K 
MIN.  OBS.  *  S-l  ,991 K 
MAX.  OBS.  =  S-ASX. 

OTHER  AEROSPAC 

NO.  OBS.  =  3 
MEAN  =  SI , 109K 
STD.  DEV.  =  $1 ,240K 
MIN.  OBS.  =  S-2 ,450K 
MAX.  OBS.  *  $-5*. 

OTHER  INDUSTRv 

NO.  OBS.  =  6 
MEAN  *  S-607K 
STD.  DEV.  =  S  904K 
MIN.  OBS.  =  S-1.794K 
MAX.  OBS.  =  S-8K 


-  i  -  - 1  - :  ;  ■■  •  i 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  S-638K  STD.  DEV.  =  S935K 


APPROXIMATE  CHANGE  IN  PROCESS  PLANNING  COST  FOR  NON-CYL INDRICAL  PARTS  --  SYSTEM  3 


MISSILE 

PRIMES 

;  i  subs 

NO.  OBS. 

S 

3 

MEAN 

= 

S-1.244K 

STD.  DEV 

* 

S2.007K 

MIN.  08S 

= 

S-3.S62K 

MAX.  OBS 

= 

S-90K 

OTHER  AEROSPACE 

NO.  OBS. 

3 

MEAN 

= 

S-3.126K 

STD.  DEV. 

SS.104K 

MIN.  OBS 

= 

S-9.016K 

MAX .  OBS . 

OTHER  INDUSTRY 

S-15K 

NO.  OBS. 

= 

6 

MEAN 

= 

S- 1 88K 

STD.  DEV. 

= 

S  259K 

MIN.  OBS. 

= 

$-700k 

MAX.  OBS. 

= 

$-9K 

\ 


ALL  responses 

NO.  OBS. 

MIN.  OBS. 

MAX.  OBS. 


u"> 

2T 

O 


CL 

LU 

m 

o 


12 


$-9,016K 

$-9K 


» 


*  -  •  -  i  - :  «  =■  }:  \ 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  $-1 ,187K  STD.  DEV.  *  $2,659K 


APPROXIMATE  CHANGE  IN  MATERIAL  COST  FOR  CYLINDRICAL  PARTS  -  SYSTEM  3 


MISSILE  PRIMES  &  SUSS 


NO.  OBS. 

*  4 

MEAN 

*  $  -18K 

STD.  DEV. 

=  $  14K 

MIN.  OBS. 

.  $  -34K 

- 

•  «  •  * 

MAX.  OBS. 

=  S  -  2K 

. 

-  I  - 

•  _  i  i  * 

OTHER  AEROSPACE 

NO.  OBS. 

=  3 

MEAN 

=  $  -25K 

STD.  DEV. 

=  S  34K 

MIN.  OBS. 

=  S  -70K 

- 

MAX.  OBS. 

=  S  0 

-  X 

-  :• 

: 

OTHER  INDUSTRY 

NO.  OBS. 

«  3 

MEAN 

»  S  -36K 

STD.  DEV. 

=  S  34K 

MIN.  OBS. 

=  $  -72K 

- 

• 

* 

- 

MAX.  OBS. 

«  $  -  5K 

-  X 

_ 

~7~ 

_  i 

■  : 

. 

ALL  RESPONSES 

NO.  OBS.  *  11 

MIN.  OBS.  *  $  -72K 

MAX.  OBS.  *  $  0 


</> 

z 

o 


< 

cc 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  S  -  25K  STD.  DEV.  *  $  27K 


C-82 


APPROXIMATE  CHANGE  IN  MATERIAL  COST  FOR  NON-CYIINDRICAL  PARTS  —  SYSTEM  3 


MISSILE  PRIMES  & 

SUBS 

NO.  08S. 

* 

4 

MEAN 

X 

$  -22K 

STD.  DEV. 

s 

S  17K 

4 

MIN.  OBS. 

= 

$  -42K 

4  4  • 

MAX.  OBS. 

= 

$  -IK 

-  1 

_  1 

OTHER  AEROSPACE 

NO.  OBS. 

3 

MEAN 

= 

$  -84K 

STD.  DEV. 

= 

S  145K 

MIN.  OBS. 

= 

S-252K 

4 

4 

MAX.  OBS. 

= 

S  0 

_  C 

\ 

'  - 

- : 

OTHER  INDUSTRY 

NO.  OBS. 

* 

4 

MEAN 

= 

$  -50K 

STD.  DEV. 

= 

S  37K 

4 

MIN.  OBS. 

“ 

$  -84K 

- 

4  4  4 

MAX.  OBS. 

$  OK 

_  c 

-  1 

CO 

0 

►— 

> 

UJ 

ALL  RESPONSES 

03 

0 

4 

4 

NO.  OBS. 

s 

11 

4  4  4  4 

- 

4 

4  4  4  4 

MIN.  OBS. 

s 

S-252K 

-  .  •  - - • 

.... 

- . - 

MAX.  OBS. 

I 

$  0 

-  *f. 

-  \ 

'  $  ~  ‘ 

_  1 

1 : 

STANDARD  DEVIATIONS  FROM  MEAN  (AU  RESPONSES) 
MEAN  =  S-47K  STD.  DEV.  *  $7; 


APPROXIMATE  CHANGE  IN  DIRECT  LABOR  COST  FOR  CYLINDRICAL  PARTS  —  SYSTEM  3 


MISSILE  PRIMES  &  SUBS 


NO. 

OBS. 

* 

4 

MEAN 

*  S- 

•122K 

STD. 

DEV. 

=  s 

115K 

MIN. 

OBS. 

*  s- 

■284K 

MAX. 

OBS. 

-  s- 

■  20K 

OTHER  AEROSPACE 

NO.  OBS. 

3 

MEAN 

S-869K 

STD.  DEV.  = 

S  736K 

MIN.  OBS. 

S-1595K 

MAX.  OBS. 

S  -33“ 

OTHER  INDUSTRY 

NO.  OBS. 

4 

MEAN 

= 

S 

-30K 

STD.  DEV. 

= 

$ 

32  K 

MIN.  OBS. 

= 

$ 

-72K 

MAX.  OBS. 

$ 

0 

ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX.  OBS. 


5 


oc 

VJ 

V> 

CD 

o 

11 

S-1.595K 
$  0 


-  '  *3  -£• 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  S-292K  STD.  DEV.  =  S5' 


APPROXIMATE  CHANGE  IN  DIRECT  LABOR  COST  FOR  NON-CYLINDRICAL  PARTS  -  SYSTEM  3 


MISSILE  PRIMES  4  SUBS 


NO.  OBS. 

=  4 

MEAN 

=  S-233K 

STD.  DEV. 

=  $  283K 

MIN.  OBS. 

- 

S-636K 

•  «  ■* 

MAX.  OBS. 

= 

S  -I4K 

-  \ 

-  7 

■ ; 

:  : 

\ 

= 

OTHER  AEROSPACE 

NO.  OBS. 

= 

3 

MEAN 

S-243K 

STD.  DEV. 

= 

$  365K 

* 

MIN.  OBS. 

S-665K 

- 

m 

* 

MAX.  OBS. 

S  -28K 

-  \ 

■  : 

: 

?  ; 

OTHER  INDUSTRY 

NO.  OBS. 

2 

4 

MEAN 

s 

S  -71 K 

STD.  DEV. 

= 

S  SOK 

MIN.  OBS. 

= 

S-117K 

44  • 

MAX.  OBS. 

S  0 

-  \ 

-  S 

. ; 

: 

: 

c 

«t 

OL 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX.  OBS. 


11 

S-665K 
$  0 


STANOARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  *  S-156K  STD.  DEV.  *  $258K 


APPROXIMATE  CHANGE  IN  TOOLING  COST  FOR  CYLINDRICAL  PARTS  —  SYSTEM  3 


MISSILE  PRIMES  i  SUBS 

NO.  OBS.  *  4 

MEAN  =  S-112K 

STD.  DEV.  *  $  179K 


MIN.  OBS. 

s 

S-379K 

* 

«  * 

MAX.  OBS. 

= 

$  -IK 

* 

OTHER  AEROSPACE 

NO.  OBS. 

3 

MEAN 

$-1 14K 

STD.  DEV. 

» 

S  108K 

MIN.  OBS. 

= 

S-216K 

- 

•  *  * 

MAX.  OBS. 

3 

$  0 

-  \ 

-  < 

: 

: 

\ 

- 

OTHER  INDUSTRY 

NO.  OBS. 

3 

4 

MEAN 

= 

$  520K 

STD.  DEV. 

= 

S1.018K 

- 

* 

MIN.  OBS. 

=  s 

-2.047K 

- 

• 

MAX.  OBS. 

3 

S  -2K 

_  c 

-  \ 

_  . 

_  i 

: 

" ;. 

\ 

- 

ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS.  * 
MAX.  OBS.  * 


II 

S-2.047K 
$  0 


«£ 

5* 

at 

UJ 

i/> 

CO 

o 


-  t  -  -  :  ■  •  :  ■: 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RES°0NSES) 
MEAN  *  $-261K  STD.  DEV.  *  $604K 


C-86 


APPROXIMATE  CHANGE  IN  TOOLING  COST  FOR  NON-CYLINDRICAL  PARTS  -  SYSTEM  3 


MISSILE  PRIMES  &  SUBS 


NO.  OBS. 

=  4 

MEAN 

«  S-144K 

STO.  DEV.  = 

$  244  K 

• 

• 

MIN.  OBS.  = 

S-509K 

«  * 

MAX .  OBS . 

S  -IK 

1 

:  l 

OTHER  AEROSPACE 

NO.  OBS. 

3 

MEAN 

S-285K 

STD.  DEV.  = 

S  451 K 

MIN.  OBS. 

S-805K 

* 

•  m 

MAX .  OBS . 

S  0 

-  \ 

-  :  i  *.  i 

OTHER  INDUSTRY 

NO.  OBS. 

4 

MEAN 

S-234K 

STD.  DEV. 

S  428K 

• 

MIN.  OBS. 

S-875K 

MAX .  OBS . 

S  -17K 

“ 

' 

«  «  c- 

z 

o 


ALL  RESPONSES 

NO.  OBS. 

MIN.  OBS. 

MAX.  OBS. 


Vi 

S-875K 
J  0 


VO 

CD 

O 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  «  S-2T5K  STD.  DEV.  *  S342K 


APPROXIMATE  CHANGE  IN  SCRAP  AND  REWORK  COSTS  FOR  CYLINDRICAL  PARTS  --  SYSTEM  3 


MISSILE  PRIMES  A  SUBS 


NO.  OBS. 

»  4 

MEAN 

«  S  -22K 

STD.  DEV. 

•  $  19K 

MIN.  OBS. 

X 

s 

-47K 

«  •  * 

MAX.  OBS. 

* 

$ 

-2K 

*  \ 

: 

OTHER  AEROSPACE 

NO.  OBS. 

= 

3 

MEAN 

= 

s 

-I5K 

STD.  DEV. 

S 

25K 

« 

MIN.  OBS. 

* 

s 

-44K 

* 

* 

MAX.  OBS. 

s 

0 

-<• 

-i 

: 

OTHER  INDUSTRY 

NO.  OBS. 

5 

4 

• 

MEAN 

3 

s 

-19K 

STD.  DEV. 

X 

s 

27K 

• 

MIN.  OBS. 

= 

s 

-59K 

• 

*  « 

MAX.  OBS. 

X 

$ 

0 

-  \ 

'  I  ... ' 

.  ♦ 

.. 

ALL  RESPQNSCS 

NO-  OBS. 

MIN.  OBS. 

MAX.  OBS. 


u-> 

§ 

►— 

> 

QC 

UJ 

oo 

CD 

O 

11 

S  -59K 
$  0 


-  v  -  -  -i  :  ■  :  -  t 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  =  S-19K  STD.  DEV.  *  S22K 


C-88 


APPROXIMATE  CHANGE  IN  SCRAP  AND  REWORK  COSTS  FOR  NON-CYL INDRICAL  PARTS  --  SYSTEM  3 


MISSILE  PRIMES 

&  SUBS 

NO.  08S. 

4 

MEAN 

S  -36K 

STD.  DEV.  = 

S  38K 

MIN.  OBS.  = 

MAX.  OBS. 

S  -85K 

S-1.3K 

*  a  a  m 

■:  :  ■  '  ' 

OTHER  AEROSPACE 

NO.  OBS. 

3 

MEAN 

S  -54K 

STD.  DEV.  = 

S  93K 

a 

MIN.  OBS. 

$-161 K 

A  A 

MAX.  OBS. 

$  0 

1  - 

OTHER  INDUSTRY 

NO.  OBS. 

4 

MEAN 

S  -13K 

STD.  DEV.  * 

S  10K 

MIN.  OBS. 

$  -25K 

AAA 

MAX.  OBS. 

$  -2K 

CO 

■  1  •  :  :•  ?  t 

0 

►- 

CL 

ALL  RESPONSES 

CO 

CO 

0 

A 

A  A 

NO.  OBS. 

11 

A  A 

A  A  A  A  A  A 

MIN.  OBS.  = 

MAX.  OBS. 

S- 161K 

5  0 

-  t  -?  -3  ••  !  ?  3  ’  * 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  =  $-32K  STD.  DEV.  *  $50K 


C-89 


1 


APPROXIMATE  CHANGE  IN  WORK  IN  PROCESS  INVENTORY  FOR  CYLINDRICAL  PARTS  —  SYSTEM  3 


MISSILE  PRIMES  &  SUBS 


NO.  OBS.  3 
MEAN  =  S-149K 
STD.  DEV.  *  $  219K 
MIN.  OBS.  «  S-400K 
MAX.  OBS.  =  S  0 


OTHER  AEROSPACE 

NO.  OBS.  *  2 

MEAN  =  $-12. 4K 

STD.  DEV.  *  S  17. 7K 

MIN.  OBS.  *  $  -25K 

MAX.  OBS.  =  $  0 


OTHER  INDUSTRY 

NO.  OBS.  =  4 

MEAN  »  S-648K 

STD.  DEV.  =  $1 ,235K 

MIN.  OBS.  *  $-2,500K 

MAX.  OBS.  »  S  -20K 


z 

o 


ALL  RESPONSES 

NO.  OBS.  >  9 

MIN.' OBS.  *  $-2,500K 

max.  oes.  =  S  0 


-  i  -  •  ...  - ;  i  i'  i 

STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  S-340K  STD.  DEV.  *  S820K 


APPROXIMATE  CHANGE  IN  WORK  IN  PROCESS  INVENTORY  FOR  NON-CYLINDRICAL  PARTS  —  SYSTEM  3 


MISSILE  PRIMES  >  SUBS 


NO.  OBS. 

M 

3 

MEAN 

- 

$  -28K 

STD.  DEV. 

Z 

$  450K 

MIN.  OBS. 

X 

S-800K 

MAX.  OBS. 

= 

S  0 

OTHER  AEROSPACE 

NO.  OBS. 

3 

2 

MEAN 

= 

$  -30K 

STD.  DEV. 

= 

S  42K 

MIN.  OBS. 

3 

S  -60K 

MAX.  OBS. 

S 

$  0 

OTHER  INDUSTRY 

NO.  OBS. 

T 

5 

MEAN 

= 

S-235K 

STD.  DEV. 

* 

S  429K 

MIN.  OBS. 

X 

$-1 ,000K 

MAX.  OBS. 

z 

$  0 

ALL  RESPONSES 

NO.  OBS.  *  10 
MIN.  OBS.  *  S-l.OOOK 
MAX.  OBS.  *  S  0 


S 


\  -i  - :  •  :  i  * 

STANOARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 

MEAN  *  S-207K  STD.  DEV.  =  $369K 


APPROXIMATE  CHANGE  IN  WORK  IN  PROCESS  INVENTORY  FOR  NON-CYLINDRICAL  PARTS  —  SYSTEM  3 


MISSILE  PRIMES  i  SUBS 


NO.  OBS. 

3 

3 

MEAN 

=  $ 

-28K 

STD.  DEV. 

=  $ 

450K 

MIN.  OBS. 

= 

S-800K 

*  *  m 

MAX.  OBS. 

$  0 

\  -  ..  « 

OTHER  AEROSPACE 

NO.  OBS. 

2 

MEAN 

S  -30K 

STD.  DEV. 

= 

S  42K 

MIN.  OBS. 

$  -60K 

*  « 

MAX.  OBS. 

= 

$  o 

-  v  - : 

OTHER  INOUSTRY 

NO.  OBS. 

s 

MEAN 

S-235K 

STD.  DEV. 

= 

$  429K 

* 

MIN.  OBS. 

=  S 

-1  .OOOK 

4  44 

MAX.  OBS. 

3 

S  0 

-  l  — ■  -  !  •: 

L/Y 

O 

> 

UJ 

* 

ALL  RESPONSES 

00 

O 

* 

NO.  OBS.  =  10 
MIN.  08S.  *  S-1.000K 
MAX.  OBS-  =  S  0 


STANDARD  DEVIATIONS  FROM  MEAN  (ALL  RESPONSES) 
MEAN  -  S-207K  STD.  DEV.  =  S369K 


C-92 


DISTRIBUTION  LIST 


Interim  Report,  Contract  DAAH01-76-C-1104 


Commanding  General 

U.S .  Army  Missile  Command 

Redstone  Arsenal,  Alabama  35809 

ATTN:  DRSMI-RLS/R.  Kotler  (l6  copies) 

Commanding  General 

U.S.  Army  Missile  Command 

Restone  Arsenal,  Alabama  35809 

ATTN:  DRSMI-IPBE/J.  Scott  (l  copy) 

Naval  Plant  Representative  Office 
Pratt  and  Whitney  Aircraft 

East  Hartford,  Connecticut  06108  (1  copy) 


END 

FILMED 

4-85 

DTIC 


